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A B S T R A C T

Background

Pit and fissure sealants are plastic materials that are used to seal deep pits and fissures on the occlusal surfaces of teeth, where decay occurs
most oFen in children and adolescents. Deep pits and fissures can retain food debris and bacteria, making them diAicult to clean, thereby
causing them to be more susceptible to dental caries. The application of a pit and fissure sealant, a non-invasive preventive approach,
can prevent dental caries by forming a protective barrier that reduces food entrapment and bacterial growth. Though moderate-certainty
evidence shows that sealants are eAective in preventing caries in permanent teeth, the eAectiveness of applying pit and fissure sealants
to primary teeth has yet to be established.

Objectives

To evaluate the eAects of sealants compared to no sealant or a diAerent sealant in preventing pit and fissure caries on the occlusal surfaces
of primary molars in children and to report the adverse eAects and the retention of diAerent types of sealants.

Search methods

An information specialist searched four bibliographic databases up to 11 February 2021 and used additional search methods to identify
published, unpublished and ongoing studies. Review authors scanned the reference lists of included studies and relevant systematic
reviews for further studies.

Selection criteria

We included parallel-group and split-mouth randomised controlled trials (RCTs) that compared a sealant with no sealant, or diAerent types
of sealants, for the prevention of caries in primary molars, with no restriction on follow-up duration. We included studies in which co-
interventions such as oral health preventive measures, oral health education or tooth brushing demonstrations were used, provided that
the same adjunct was used with the intervention and comparator. We excluded studies with complex interventions for the prevention of
dental caries in primary teeth such as preventive resin restorations, or studies that used sealants in cavitated carious lesions.

Data collection and analysis

Two review authors independently screened search results, extracted data and assessed risk of bias of included studies. We presented
outcomes for the development of new carious lesions on occlusal surfaces of primary molars as odds ratios (OR) with 95% confidence
intervals (CIs). Where studies were similar in clinical and methodological characteristics, we planned to pool eAect estimates using a
random-eAects model where appropriate. We used GRADE methodology to assess the certainty of the evidence.
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Main results

We included nine studies that randomised 1120 children who ranged in age from 18 months to eight years at the start of the study.
One study compared fluoride-releasing resin-based sealant with no sealant (139 tooth pairs in 90 children); two studies compared glass
ionomer-based sealant with no sealant (619 children); two studies compared glass ionomer-based sealant with resin-based sealant (278
tooth pairs in 200 children); two studies compared fluoride-releasing resin-based sealant with resin-based sealant (113 tooth pairs in
69 children); one study compared composite with fluoride-releasing resin-based sealant (40 tooth pairs in 40 children); and one study
compared autopolymerised sealant with light polymerised sealant (52 tooth pairs in 52 children).

Three studies evaluated the eAects of sealants versus no sealant and provided data for our primary outcome. Due to diAerences in study
design such as age of participants and duration of follow-up, we elected not to pool the data. At 24 months, there was insuAicient evidence
of a diAerence in the development of new caries lesions for the fluoride-releasing sealants or no treatment groups (Becker Balagtas odds
ratio (BB OR) 0.76, 95% CI 0.41 to 1.42; 1 study, 85 children, 255 tooth surfaces). For glass ionomer-based sealants, the evidence was
equivocal; one study found insuAicient evidence of a diAerence at follow-up between 12 and 30 months (OR 0.97, 95% CI 0.63 to 1.49; 449
children), while another with 12-month follow-up found a large, beneficial eAect of sealants (OR 0.03, 95% CI 0.01 to 0.15; 107 children).
We judged the certainty of the evidence to be low, downgrading two levels in total for study limitations, imprecision and inconsistency.

We included six trials randomising 411 children that directly compared diAerent sealant materials, four of which (221 children) provided
data for our primary outcome. DiAerences in age of the participants and duration of follow-up precluded pooling of the data. The incidence
of development of new caries lesions was typically low across the diAerent sealant types evaluated. We judged the certainty of the evidence
to be low or very low for the outcome of caries incidence.

Only one study assessed and reported adverse events, the nature of which was gag reflex while placing the sealant material.

Authors' conclusions

The certainty of the evidence for the comparisons and outcomes in this review was low or very low, reflecting the fragility and uncertainty of
the evidence base. The volume of evidence for this review was limited, which typically included small studies where the number of events
was low. The majority of studies in this review were of split-mouth design, an eAicient study design for this research question; however,
there were oFen shortcomings in the analysis and reporting of results that made synthesising the evidence diAicult. An important omission
from the included studies was the reporting of adverse events. Given the importance of prevention for maintaining good oral health, there
exists an important evidence gap pertaining to the caries-preventive eAect and retention of sealants in the primary dentition, which should
be addressed through robust RCTs.

P L A I N   L A N G U A G E   S U M M A R Y

Sealants for preventing tooth decay in baby teeth

Review question

Can putting sealants over the biting surfaces of baby teeth in the back of the mouth prevent tooth decay forming in them?

Background

Tooth decay is one of the most common diseases of childhood that can aAect the overall well-being of the child. The most commonly
aAected teeth are the back teeth whose biting surfaces are not flat and have grooves (pits and fissures) that can retain food debris and
bacteria, leading to formation of cavities (decay). In addition, the opening of these grooves is so small that a toothbrush bristle cannot
enter them completely, making them diAicult to clean. Sealing the grooves is one of the ways to prevent decay in back teeth. Sealant acts
as a protective barrier to food and bacteria, thus preventing their harmful action on tooth surfaces.

Study characteristics

We included nine studies that involved 1120 children (aged 18 months to eight years). The studies used a variety of dental sealants to
prevent tooth decay in baby teeth. We assessed most studies as being at high risk of bias overall, because the dental professionals who
were measuring the outcomes could see whether a sealant had been placed, and also diAerentiated between sealant materials.

Key results

Three studies compared sealants with no sealants, and six studies compared diAerent materials or processes to seal the tooth surface. As
there were important diAerences in the design of the studies in terms of the sealant types, the age of the children at the start of the trial
and the length of follow-up, we were unable to pool the data. Only one trial assessed and reported side eAects, the nature of which was
gag reflex while placing the sealant material.

Quality of evidence
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We found low-quality evidence regarding the eAectiveness of sealants in preventing tooth decay on biting surfaces of back baby teeth in
children. Hence, we are unable to draw conclusions about the eAectiveness of sealants compared to no sealant or a diAerent sealant in
preventing development of decay on baby teeth in children. More well-conducted studies with long follow-up times are needed.

How up-to-date is the evidence?

The review includes studies available from a search of the literature up to 11 February 2021.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Fluoride-releasing resin-based sealants versus no sealants

Fluoride-releasing resin-based sealants versus no sealants

Population: children with caries-free (or non-cavitated carious lesion) primary molars, aged 3–7 years

Settings: paediatric department, dental hospital (France)

Intervention: fluoride-releasing resin-based sealant

Comparison: no treatment

Anticipated absolute effects (95% CI)Outcome

Risk with no
sealant

Risk with resin-based
sealant

Relative effect
(95% CI)

No of participants 
(studies)

Certainty of the
evidence

Development of ≥ 1 new carious lesion (caries
incidence)

Follow-up: 12 months

36 per 1000 44 per 1000 a

(14 to 130)

BB OR 1.21

(0.37 to 3.94)

88 children, 274 teeth

(1 RCT)

⨁⨁◯◯

Lowb

Development of ≥ 1 new carious lesion (caries
incidence)

Follow-up: 24 months

205 per 1000 164 per 1000 c

(95 to 268)

BB OR 0.76

(0.41 to 1.42)

85 children, 255 teeth

(1 RCT)

⨁⨁◯◯

Lowb

Progression of non-cavitated enamel caries No studies reported this outcome.

Adverse events No studies reported this outcome.

*The basis for the assumed risk is the control group risk in the study. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the compari-
son group and the relative effect of the intervention (and its 95% CI).
BB OR: Becker Balagtas odds ratio; CI: confidence interval; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aAt 12 months, sealants on 96 (70.1%) teeth were completely retained, 25 (18.3%) were partially retained and 16 (11.65%) were completely lost.
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bWe downgraded the evidence one level due to study limitations arising from lack of blinding and one level due to imprecision of eAect estimates from a single study. The eAect
estimated included both appreciable benefit and appreciable harm.
cAt 24 months, sealants on 58 (45.3%) teeth were completely retained, 29 (22.7%) were partially retained and 41 (32%) were completely lost.
 
 

Summary of findings 2.   Glass ionomer-based sealants versus no sealants

Glass ionomer-based sealants versus no sealants

Population: children with caries-free primary first molars with or without caries affecting other teeth, aged 1–5 years

Settings: paediatric clinic, dental school (India) and community dental setting (UK)

Intervention: glass ionomer-based sealants

Comparison: no sealants

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

Risk with no
sealants

Risk with GIC
sealants

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Development of at ≥
1 new carious lesion
(caries incidence)

Follow-up: 12–30
months

235 per 1000 229 per 1000

(162 to 314)a
OR 0.97 (0.63 to
1.49)

449 (1 RCT) ⊕⊕⊝⊝

Lowb

The evidence for this comparison is equivocal.
In an additional trial randomising 107 children,
the odds of developing a new carious lesion at
6- and 12-month follow-up were lower for the
sealant group than the no-sealant group at both
time points (6 months: OR 0.031, 95% CI 0.002
to 0.601; 12 months: OR 0.033, 95% CI 0.007 to

0.149).c

Progression of non-
cavitated enamel
caries

No studies reported this outcome.

Adverse events No studies reported this outcome.

*The basis for the assumed risk is the control group risk in the study. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the compari-
son group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; GIC: glass ionomer-based sealants; OR: odds ratio; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
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High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aOne or more sealants in 69 (31.2%) children were fully or partially retained at follow-up.
bWe downgraded the evidence two levels due to study limitations arising from lack of blinding, imprecision and inconsistency.
cAt six months, 82 teeth (49.4%) out of 166 teeth sealed with GIC were completely retained, 54 (32.5%) teeth had partially retained sealants and 30 (18.1%) teeth had completely
lost sealants. At 12 months, 75 (43.6%) of sealants were fully retained, 58 (33.7%) were partially retained and 39 (22.7%) were completely lost.
 
 

Summary of findings 3.   Glass ionomer-based sealants versus (fluoride-releasing) resin-based sealants

Glass ionomer-based sealants versus resin-based sealants

Population: 'healthy' children, with caries-free second primary molars, aged 3–5 years

Settings: schools and kindergarten, India and China

Intervention: glass ionomer-based sealants

Comparison: fluoride-releasing or non-fluoride-releasing resin-based sealants

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

Risk with
resin-based
sealants

Risk with glass
ionomer-based
sealants

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Development of
≥ 1 new carious
lesion (caries in-
cidence)

Follow-up: 6–24
months

N/A

Insufficient quantitative informa-
tion available

N/A 200 (2 studies) ⊕⊝⊝⊝

Very lowa

Due to the methods of data collection, analysis and re-
porting we were unable to provide any quantitative
estimates for this comparison.

Progression of
non-cavitated
enamel caries

No studies reported this outcome.
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Sealant reten-
tion

Complete or par-
tial retention of
sealant

Follow-up: 24

monthsb

70 per 1000 320 per 1000
(208 to 458)

BB OR 0.20
(0.11 to 0.36)

100 children,
100 tooth pairs
(1 RCT)

⊕⊝⊝⊝ Very

lowa

We were unable to re-analyse the results from an ad-
ditional split-mouth study (several tooth pairs) that
failed to consider the split-mouth nature of the data
and the multiple teeth treated. The authors report-
ed that, "At 6 month after pit and fissure seal, detach-
ment rate was lower in the glass ionomer group com-
pared with resin group (P = 0). At 18 months, detach-
ment rate was lower in the glass ionomer group com-
pared with resin group (P = 0.113)."

Adverse events — — — 100 children (1
RCT)

⊕⊝⊝⊝ Very

lowa

1 study reported adverse events as some discomfort
such as nausea among some children. 1 child report-
ed feeling uncomfortable and experienced a strong
gag reflex following application of the glass ionomer-
based sealant while 8 children reported feeling un-
comfortable after the fluoride resin-based applica-
tions.

*The basis for the assumed risk is the control group risk. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group
and the relative effect of the intervention (and its 95% CI).
BB OR: Becker Balagtas odds ratio; CI: confidence interval; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aWe downgraded two levels for study limitations arising from lack of blinding and selective reporting, and one level for imprecision.
bThe reported retention percentages for the resin group did not add up to 100% for the six- and 12-month time points and so we were unable to use the reported data. For the 24-
month time point, 32% of sealants were completely or partially retained in the glass ionomer-based sealant group, and 70% completely or partially retained in the resin-based
sealant group.
 
 

Summary of findings 4.   Fluoride-releasing resin-based sealants versus resin-based sealants

Fluoride-releasing resin-based sealants versus resin-based sealants

Population: children with caries-free second primary molars, aged 4–8 years

Settings: dental clinic, Turkey and Spain

Intervention: fluoride-releasing resin-based sealants
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Comparison: resin-based sealants

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

Risk with flu-
oride-releas-
ing resin-based
sealants

Risk with
resin-based
sealants

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Development of ≥ 1
new carious lesion
(caries incidence)

Follow-up: 6–24 months

N/A insufficient quantitative infor-
mation available

N/A 69 (2 studies) ⊕⊕⊝⊝

Lowa

Due to the different sealant materials evaluat-
ed, data reporting (split-mouth studies report-
ed as parallel-group studies) and the very low
number of tooth surfaces developing new cari-
ous lesions, we were unable to pool these data
in a meta-analysis.

Progression of non-
cavitated enamel
caries

No studies reported this outcome.

Sealant retention

Complete or partial re-
tention of sealant

Follow-up: 6–24 months

— — Effect estimate
not calculable

69 (2 studies) ⊕⊝⊝⊝ Very

lowb

Due to the different sealant materials evaluat-
ed, data reporting (split-mouth studies report-
ed as parallel-group studies) and the very low
number of sealants that were lost, we were un-
able to pool these data in a meta-analysis.

Adverse events No studies reported this outcome.

*The basis for the assumed risk is the control group risk. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group
and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; N/A: not applicable.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.
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aWe judged the certainty of the evidence to be low for this comparison, and downgraded two levels for imprecision owing to the small study sample sizes and very low numbers
of events.
bWe judged the certainty of the evidence to be very low for this outcome, and downgraded two levels for imprecision owing to the small study sample sizes and low numbers
of failures, and one level for inconsistency of results.
 
 

Summary of findings 5.   Flowable resin composite versus resin-based sealants

Flowable resin composite versus resin-based sealants

Population: children who were regular dental attenders with caries-free first or second primary molars

Settings: Public Health service clinic in Brazil

Intervention: flowable resin composite

Comparison: resin-based sealants

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

Risk with
resin-based
sealants

Risk with flow-
able resin com-
posite

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Development of ≥ 1 new carious lesion
(caries incidence)

No studies reported this outcome.

Progression of non-cavitated enamel
caries

No studies reported this outcome.

Sealant retention

Complete or partial retention of sealant

Follow-up: 12 months

— — Effect estimate

not calculable.

All sealants were com-
pletely or partially re-
tained.

40 (1 RCT) ⨁⨁◯◯

Lowa

All sealants were
retained or par-
tially retained in
both groups.

Adverse events No studies reported this outcome.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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CI: confidence interval; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aWe downgraded the evidence two levels due to study limitations arising from lack of blinding and imprecision from a single study with a small number of participants with
no failures.
 
 

Summary of findings 6.   Autopolymerised sealant versus light polymerised sealant

Autopolymerised sealant versus light polymerised sealant

Population: children with sound primary molars, aged 2–4 years

Settings: municipal dental clinics or hospital paediatric clinics, Denmark

Intervention: autopolymerised sealant application

Comparison: light polymerised sealant application

Anticipated absolute effects (95% CI)Outcome

Risk with light
polymerised
sealant

Risk with autopoly-
merised sealant

Relative effect
(95% CI)

No of participants 
(studies)

Certainty of the
evidence

Development of ≥ 1 new carious lesion (caries
incidence)

Follow-up: 24–36 months

98 per 1000 59 per 1000

(16 to 192)

OR 0.58

(0.15 to 2.19)

52 children, 52 tooth
pairs

(1 RCT)

⊕⊝⊝⊝

Very lowa

Progression of non-cavitated enamel caries No studies reported on this outcome.

Sealant retention

Complete or partial retention of sealant

Follow-up: 24–36 months

904 per 1000 865 per 1000

(756 to 931)

OR 0.68

(0.33 to 1.44)

52 children, 52 tooth
pairs

(1 RCT)

⊕⊝⊝⊝

Very lowa

Adverse events No studies reported this outcome.
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*The basis for the assumed risk is the control group risk. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group
and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; OR: odds ratio; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

aWe downgraded the evidence three levels to very low due to study limitations arising from lack of blinding, imprecision from a single study and indirectness of comparator
sealant.
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B A C K G R O U N D

Description of the condition

Dental caries is a multifactorial disease of the teeth that results
in the localised destruction of tooth structure. Once considered
an infectious disease solely, caries is currently defined as "a
complex disease caused by an imbalance in physiologic equilibrium
between tooth mineral and biofilm fluid" (Fejerskov 2003). Caries is
caused by an interplay between the tooth substrate, carbohydrates
in the diet and cariogenic bacteria in the dental biofilm. The
bacteria metabolise refined carbohydrates (sugars) and produce
acid, causing fluctuations in the pH of the biofilm and disturbances
in the physiological equilibrium between the tooth and biofilm,

resulting in mineral loss (demineralisation) (Herald 2013; Kidd
2011). Under favourable conditions, the mineral loss is reversible
(remineralisation); however, if the cariogenic challenge persists,
it will lead to the further dissolution of dental hard tissues and
possibly visible caries (Figure 1). In the absence of timely treatment,
caries can spread through the hard tissues of the tooth to the soF
tissue (pulp), leading to pain, inflammation and loss of function
(Ten Cate 1999). If leF untreated, caries can result in diAiculty
in chewing, tooth loss, weight loss, changes in behaviour, and
poor academic performance and cognitive development in young
children (Acs 1992; Abanto 2011; Ayhan 1996; Miller 1992). It
can negatively impact the quality of life (Filstrup 2003). Besides
personal and public health implications, untreated caries can lead
to sizeable economic challenges with huge global cost (Pitts 2021).
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Figure 1.   Aetiopathogenesis of pit and fissure caries.
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Figure 1.   (Continued)

 
As the most common dental disease aAecting people of all
ages, caries is a significant health problem in children. Untreated
dental caries in primary teeth is considered the 10th most
prevalent condition, aAecting about 621 million children globally
(Kassebaum 2015). One systematic review showed a worldwide
caries prevalence of 46.2% in primary teeth and 53.8% in
permanent teeth (Kazeminia 2020). The prevalence and burden
of caries are higher among children in low- and middle-income
countries than among those in high-income countries (WHO 2014).

Susceptibility to caries is highly variable among individuals and
teeth. Teeth are marked with pits and fissures: a pit is a small
pinpoint depression located at the junction of developmental
grooves or at the terminals of those grooves, whereas a fissure
is a deep cleF between adjoining cusps (Tandon 2008). Within
the mouth, the risk of caries development is more pronounced
on chewing surfaces of back teeth with pits and fissures due to
increased plaque retention, permeable immature enamel structure
and the reduced eAectiveness of fluoride on pits and fissures
(Beauchamp 2008). Pit and fissure caries account for 90% of all
dental caries in permanent molars even though occlusal surfaces
represent only 12.5% of the total surfaces of the teeth (CDC and
National Center for Health Statistics 2005). Caries is also prevalent
in the primary molars with about 44% of all caries seen in pits
and fissures (Dye 2007), even though the occlusal morphology of
primary molars is flatter and less fissured than that of permanent
molars (Hatrick 2015).

Traditionally, detection of caries has always been at the cavitation
stage, with the management focused strongly on operative
treatment. However, in recent years, with the changes in patterns
of disease presentation, with slower progression of non-cavitated
lesions (Baelum 2006), emphasis is on early detection of non-
cavitated carious lesions, amenable to prevention. The most

common method of caries detection is visual-tactile. Other
non-invasive techniques for detection of early caries include
radiographs, quantitative light-induced fluorescence, DIAGNOdent,
fibre-optic transillumination and electrical conductance (Gomez
2015). Grading the severity of carious lesions is also complex,
due in part to a lack of consistency among contemporary
assessment criteria. However, the International Caries Detection
and Assessment System (ICDAS) has integrated several new criteria
into one classification system, which simplifies caries assessment
(Ismail 2007). With ICDAS, the assessment codes range from 0 to
6 according to the severity of the carious lesion. A code of 0, 1 or
2 represents a classification ranging from sound tooth surface to
caries in enamel without cavitation. At this level of severity, teeth
have greater potential for remineralisation than teeth with higher
severity caries (ICDAS codes 3 to 6, which represent assessments
ranging from cavitated caries in enamel to caries in dentin) (ICDAS
II 2008).

Prevention of caries in primary molars is important as the
progression of caries is faster here than in permanent molars, owing
to thinner enamel and higher porosity (Low 2008; Mortimer 1970).

Description of the intervention

Pit and fissure sealants are applied to the pit and fissure
surfaces of teeth that are highly susceptible to dental caries and
resistant to other therapeutic approaches such as fluorides and
mechanical plaque control (Wright 2016). They can be categorised
broadly as resin-based sealants, glass ionomer-based sealants
and hybrid sealants (Figure 2). The first materials used as pit
and fissure sealants were methyl methacrylate or cyanoacrylate
cements (Cueto 1967; Herald 2013). With the invention of bisphenol
A-glycidyl methacrylate (BIS-GMA), resin-based sealants were
introduced (Bowen 1982).
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Figure 2.   Classification of sealants.

 
• Resin-based sealants can be classified into four generations

based on their content and method of polymerisation. First-
generation sealants were cyanoacrylates activated using an
ultraviolet light source of 365 nm. Due to observed degradation
in the oral cavity over time, these sealants are no longer
available (Pinkham 2005). Second-generation resin sealants
contain BIS-GMA or urethane dimethacrylate-based products,
which are autopolymerising or chemically cured (Donly 2002;
Pinkham 2005). Third-generation sealants contain a di-ketone
initiator and a reducing agent to initiate polymerisation, and
are visible light-activated (Sanders 2015). Fourth-generation
sealants are fluoride-releasing resin-based products, which
have an additional potential benefit in terms of caries
prevention (Donly 2002).

• Glass ionomer-based sealants are made from glass ionomer
cements (GIC) and can bond chemically to the tooth structure.
These sealants are used widely due to their fluoride-releasing

properties. They have the advantage of being less sensitive to
moisture, making them a potential alternative to resin-based
sealants when moisture control is an issue. However, glass
ionomer-based sealants have poor retention rates on teeth
compared with resin-based sealants (Simonsen 2002). Glass
ionomer-based sealants can be conventional (chemically cured)
or resin modified, in which conventional GICs are combined with
resin components that are light cured (Anusavice 2013; Arrondo
2009).

• Hybrid sealants, such as compomers and giomers, are a
combination of resin and GICs. Compomers are polyacid-
modified composite resins and giomers are fluoride-releasing
materials made of urethane resins containing surface
prereacted glass ionomer filler particles (Hatrick 2015). These
are relatively newer materials and data on their caries-
preventive eAects are limited.
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How the intervention might work

The anatomy of the pit and fissure surfaces makes them diAicult
to clean, and they are thus at higher risk for caries development.
If the morphology of fissures is deep and complex, it can lead to
the entrapment of food debris, which in turn acts as a niche for
plaque formation and bacterial growth (Figure 1). Cleaning deep
and complex fissures is diAicult as a toothbrush bristle cannot reach
into the depth of the fissure. Thus, even excellent home care may
not be successful in cleaning a deep fissure (Vann 1999).

Sealants applied to sound occlusal teeth surfaces occlude these
pits and fissures forming a physical barrier that helps to
prevent caries development. The physical barrier may block the
carbohydrates from reaching the bacteria at the base of these
structures, as well as making the surfaces easier to clean (Herald
2013; Vann 1999). While resin-based sealants prevent caries by
forming a physical barrier (Mertz-Fairhurst 1984), GIC sealants bond
chemically to dental tissues and have anticariogenic eAect by
releasing fluoride (McLean 1992).

Why it is important to do this review

The use of sealants in preventing caries in permanent teeth
in children and adolescents is well established. One Cochrane
systematic review found moderate-certainty evidence that resin-
based sealants were more eAective than no sealant for preventing
tooth decay in the permanent dentition, reducing it by between
11% and 51% more than in children without sealant when
measured two years aFer sealant application (Ahovuo-Saloranta
2017). However, results were inconclusive when glass ionomer-
based sealants were compared with no sealant and when one type
of sealant material was compared with another. In the four included
studies that assessed possible problems from the use of sealants,
there were no adverse eAects reported. Use of sealants for the
prevention of caries in permanent teeth have been recommended
in clinical guidelines from professional bodies such as the American
Dental Association, the American Association of Pediatric Dentistry
and the British Society of Paediatric Dentistry (AAPD 2013;
Beauchamp 2008; BSPD 2000; Welbury 2004). When it comes to
primary teeth, however, empirical data and systematic reviews
on the eAectiveness of sealants exclusively in primary molars are
lacking. The clinical recommendations for the management of
deep pits and fissures on primary teeth have been extrapolated
from the findings of sealant eAectiveness in permanent teeth (AAPD
2013). The lack of synthesised evidence from trials in the primary
dentition is a concern as sealants in primary teeth are increasingly
being recommended as part of preventive programmes for young
children (AAPD 2013; Gooch 2009).

There is uncertainty regarding the use of sealants in primary
molars. Opponents of the placement of sealants in primary molars
believe that the flatter fissures of primary molars do not support
long-term sealant retention (Horowitz 1982). Apprehension about
sealing over incipient (white spot) and non-cavitated carious
lesions is another concern (Ripa 1976). However, this concern may
be unfounded. One report based on a systematic review from the
American Dental Association indicated that children with sealed
sound or non-cavitated pit and fissures in primary molars had a
76% lower risk of developing new caries than children without
sealants; retention levels in primary molars ranged from 74% to
93% (Beauchamp 2008).

This review intends to provide healthcare policymakers,
practitioners and consumers with evidence about the eAectiveness
of pit and fissure sealants for preventing dental caries in primary
teeth. It will complement the existing Cochrane Review on sealant
use in permanent teeth (Ahovuo-Saloranta 2017).

O B J E C T I V E S

To evaluate the eAects of sealants compared to no sealant or a
diAerent sealant in preventing pit and fissure caries on the occlusal
surfaces of primary molars in children and to report the adverse
eAects and the retention of diAerent types of sealants.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) of parallel-group
and split-mouth study designs that investigated the prevention of
caries in primary molars. We included studies in which sealants
were placed on the occlusal surfaces of primary molar teeth (ICDAS
codes 0, 1 and 2 for the purpose of preventing caries (ICDAS II 2008).
There were no restrictions on the duration of follow-up, personnel
applying sealants or the unit of randomisation (tooth or teeth, the
quadrant, the individual or a cluster, e.g. school, class).

Types of participants

Children up to 12 years of age at the start of the study.

Types of interventions

This review included studies that compared sealants with no
sealant, or compared one type of fissure sealant with another
sealant, for the prevention of caries in primary molars. There were
no restrictions on the type of sealant.

We included studies that used co-interventions such as oral health
preventive measures, oral health education or tooth brushing
demonstrations provided that they used the same adjunct with the
intervention and comparator (i.e. that the use of sealant was the
only systematic diAerence in interventions between the trial arms).

For studies comparing sealant to no sealant, the comparator
group (tooth/teeth) were those that did not have a sealant
placed. When comparing the eAectiveness of resin-based sealants
to other sealant types, the resin-based group was used as the
comparator. When comparing newer types of sealant materials
to more conventional materials, the conventional materials were
used as the comparator group.

The sealant application method used in the study was direct
application on the tooth surface only. We excluded studies
that compared any other caries-preventive treatments (such as
fluoride varnish, acidulated phosphate fluoride gel, laser, etc.) with
sealants. We excluded studies of complex interventions for the
prevention of dental caries in primary teeth, such as preventive
resin restorations, studies that used sealants in cavitated lesions or
studies that compared sealants with restorations.
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Types of outcome measures

Primary outcomes

• Incidence of new dental caries on the treated occlusal surface(s)
of sound surfaces of primary molar(s) (dichotomous outcome,
presence or absence of a new carious lesion).

• Progression of non-cavitated enamel caries (dichotomous
outcome, cavitation into enamel/dentine or no progression).

• Mean caries increment, measured as change in decayed, missing
and filled primary teeth/surfaces (dmF/s).

Secondary outcomes

• Retention of sealant (dichotomous outcome, fully or partially
retained/non-retained).

• Adverse events (any type) and safety of sealant.

Search methods for identification of studies

Electronic searches

Cochrane Oral Health's Information Specialist conducted
systematic searches in the following databases for RCTs and
controlled clinical trials. Due to the Cochrane Centralised Search
project to identify all clinical trials on the database and add them to
Cochrane Central Register of Controlled Trials (CENTRAL), we only
searched recent years of the Embase database. See the searching
page on the Cochrane Oral Health website for more information
(oralhealth.cochrane.org/how-search-studies). We placed no other
restrictions on the language or date of publication when searching
the electronic databases.

• Cochrane Oral Health's Trials Register (searched 11 February
2021) (Appendix 1).

• CENTRAL (2021, Issue 1) in the Cochrane Library (searched 11
February 2021) (Appendix 2).

• MEDLINE Ovid (1946 to 11 February 2021) (Appendix 3).

• Embase Ovid (16 September 2017 to 11 February 2021)
(Appendix 4).

The subject strategies for databases were modelled on the
search strategy designed for MEDLINE Ovid (Appendix 3). Where
appropriate, this was combined with subject strategy adaptations
of the highly sensitive search strategy designed by Cochrane for
identifying RCTs and controlled clinical trials (as described in the

Cochrane Handbook for Systematic Reviews of Interventions, Box 3c
(Lefebvre 2020)).

Searching other resources

We searched the following trial registries for ongoing studies.

• US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (clinicaltrials.gov; searched 11 February 2021)
(Appendix 5).

• World Health Organization (WHO) International Clinical
Trials Registry Platform (apps.who.int/trialsearch; searched 11
February 2021) (Appendix 6).

We searched the reference lists of included studies and relevant
systematic reviews for further studies.

We checked that none of the included studies in this review were
retracted due to error or fraud.

We did not perform a separate search for adverse eAects of
interventions used; we considered adverse eAects described in
included studies only.

Data collection and analysis

Selection of studies

Two review authors (PR, PS) independently selected papers on the
basis of title, keywords and abstract, and decided on eligibility. The
search was designed to be sensitive and include controlled clinical
trials, these were filtered out early in the selection process if they
were not randomised. We obtained full-text reports of all studies
considered for inclusion. In cases of missing information relevant to
the inclusion criteria from the abstract, or in cases of unavailability
of abstract where the title was relevant, we obtained the full text of
the report. All information gathering and data recording were done
independently, and we resolved disagreements by discussion with
a third review author (CZ). We contacted trial authors to request
additional information where the study seemed to fulfil the review
inclusion criteria, but information in the report was incomplete.
Only studies with full-text reports were considered for inclusion
in this review. We recorded all studies excluded at the full-text
stage that did not meet the inclusion criteria, along with reasons
for exclusion, in the Characteristics of excluded studies tables. A
summary of the study selection process has been presented in a
PRISMA flow diagram (PRISMA 2009) (Figure 3).
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Figure 3.   Flow of studies in the review.
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Data extraction and management

Two review authors (BF, PS) independently pilot-tested the data
extraction form using a sample of studies to be included. Two
review authors (PR, AR) independently extracted data from all
included studies in duplicate using the data extraction form. We
attempted to contact study authors to request missing information
or seek clarification when necessary. We extracted data for the
following.

• Trial characteristics: author; title; source; date of publication;
country and language; trial design; location; number of centres;
recruitment period; study duration; number of children at the
start of the study; method of allocation; inclusion and exclusion
criteria; number of children randomised and analysed; blinding
of participants, outcome assessors and personnel; exclusion
of participants aFer randomisation; proportion of follow-up
losses.

• Participant characteristics: age, sex, dmF/s, stage of caries,
comparability of baseline characteristics.

• Intervention characteristics: detailed description of the
intervention and comparator, including timing and duration,
information on compliance with the intervention (type of
sealant, type and number of operators, instruments used).

• Comparator characteristics: detailed description of the
comparator, type of control (placebo, no sealant, diAerent
sealant type).

• Outcome characteristics: details of the outcomes reported,
including method of assessment and time(s) assessed. We
extracted data that were presented only in graphs and figures
wherever possible.

• Other characteristics: adverse events, contact address of
authors, declarations or conflicts of interest.

• Information related to calibration of examiners and kappa
statistics.

• Funding source.

Assessment of risk of bias in included studies

Two review authors (PR, AR) independently assessed the risk of
bias of included studies using the Cochrane domain-based, RoB
1 tool as described in Chapter 8 of the Cochrane Handbook for
Systemic Reviews of Interventions (Higgins 2011). We contacted
study authors for clarification or missing information where
necessary and feasible. We resolved any disagreements through
discussion, consulting a third review author (CZ or TW) to achieve
a consensus when necessary.

We completed a risk of bias table for each included study. We
assessed the following domains.

• Random sequence generation (selection bias).

• Allocation concealment (selection bias).

• Blinding of participants and personnel (performance bias).

• Blinding of operator (performance bias).

• Blinding of outcome assessment (detection bias).

• Incomplete outcome data (attrition bias).

• Selective reporting (reporting bias).

• Other bias.

For each domain, we judged each study at low, high or unclear
risk of bias. Unclear risk of bias indicated lack of information or
uncertainty about the potential for bias. Detailed criteria used in
our assessments can be found in the risk of bias assessments in the
Characteristics of included studies table.

Summary assessments of risk of bias

To draw conclusions about the overall risk of bias for caries
outcomes within a study, we categorised the overall risk of bias
of individual studies at low, high or unclear risk according to the
following criteria (Higgins 2011).

• Low risk of bias (plausible bias unlikely to seriously alter the
results) if all domains were at a low risk of bias.

• High risk of bias (plausible bias that seriously weakens
confidence in the results) if one or more domains was at high risk
of bias.

• Unclear risk of bias (plausible bias that raises some doubt about
the results) if one or more domains was at unclear risk of bias,
but none was at high risk of bias.

We completed a risk of bias assessment for each included study and
presented results graphically by domain and study.

Measures of treatment e<ect

For the primary outcome of caries incidence (presence or absence
of at least one new carious lesion) and other dichotomous
outcomes, we calculated odds ratios (ORs) and 95% confidence
intervals (CI) for the comparisons of sealant with no sealant or
of diAerent sealant materials, using Review Manager 5 (Review
Manager 2020).

For split-mouth studies, we calculated ORs using the Becker
Balagtas method (BB OR) (Curtin 2002). We chose this method
because we intended to pool data from split-mouth and parallel-
group studies in the same meta-analyses, and this method
facilitated data synthesis (Stedman 2011). If an included study
presented paired data by tooth pairs, we calculated the intracluster
correlation coeAicient (ICC) (required for BB OR calculations) from
the paired data. If a split-mouth study presented data only in
marginals (reported as parallel-group studies, not as 2 × 2 cross-
classification for paired data), we assumed an ICC estimate of 0.05.

For continuous outcomes measured using the same scale, we
planned to use the mean diAerence (MD) and 95% CIs.

Unit of analysis issues

In parallel-group studies and cluster-randomised studies, we chose
an individual participant to be the unit of analysis. If clustered data
were provided (e.g. several measurements per individual (such as
more than one tooth or surface, clustering of children at school
class level)), we adjusted the standard errors of the estimates
to take clustering into account as outlined in Chapter 23 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2021).

In split-mouth studies, we considered the individual participant to
be the cluster usually comprising a single tooth pair in which one
tooth was considered the intervention and one the comparator, and
the tooth to be the unit of analysis. In some split-mouth studies,
more than one pair of tooth surfaces per child could be treated.
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These tooth pairs are dependent, and this dependency should be
taken into account on a per-child basis. However, we analysed the
pairs as independent because otherwise useful information from
these studies would have been lost (we are unaware of any widely
used methods to correct and account for dependence of multiple
tooth pairs of the tooth pairs when, for example, only marginals
are reported). This meant that CIs were slightly narrower than they
otherwise would have been, and this was taken into consideration
when we interpreted the results.

Multi-arm trials

We included studies with multiple trial arms, combining trial arms
where appropriate or selecting only trial arms relevant to the
review for meta-analysis.

Dealing with missing data

We contacted trial authors to obtain missing data when necessary
or feasible. We did not consider missing data as a reason to exclude
any of the trials from the review.

Assessment of heterogeneity

We assessed clinical heterogeneity in the included studies by
examining the similarity between the types of participants,
interventions and outcomes. We assessed methodological
heterogeneity based on the study characteristics including study
design and duration of follow-up. We also assessed heterogeneity

statistically using the Chi2 test, where we considered a P < 0.1
to indicate statistically significant heterogeneity. We quantified

heterogeneity using the I2 statistic. A guide to interpretation of the

I2 statistic was given in Section 9.5.2 of the Cochrane Handbook
for Systemic Reviews of Interventions, as follows: 0% to 40%
heterogeneity might not be important; 30% to 60% may represent
moderate heterogeneity; 50% to 90% may represent substantial
heterogeneity; 75% to 100% represents considerable heterogeneity
(Higgins 2011). A value greater than 50% was considered to
represent substantial heterogeneity and in such cases, we planned
to present results as a narrative only.

Assessment of reporting biases

If at least 10 studies had been included in a meta-analysis,
we had planned to assess publication bias according to the
recommendations on testing for funnel plot asymmetry provided
in the Cochrane Handbook for Systemic Reviews of Interventions
(Sterne 2011). If asymmetry was identified, we would have
examined possible causes.

Data synthesis

We grouped and analysed studies according to whether they
compared a sealant with placebo or no sealant, or with a diAerent
sealant type. We planned to carry out any meta-analyses using the
generic inverse variance method and random-eAects model using
Review Manager 5 (Review Manager 2020). For each comparison, we
planned to pool the results of studies with similar characteristics
in terms of participants, interventions and outcome measures.
We carried out analyses at prespecified follow-up times based on
available data. Outcomes for caries were analysed closest to six
months for incipient lesions and 12 and 24 months for more severe
disease; outcomes for sealant retention were analysed closest to
six, 12, and 24 months.

Subgroup analysis and investigation of heterogeneity

If data had been available, we would have performed subgroup
analyses based on the following characteristics:

• duration of follow-up (short duration (12 months or less) versus
long duration (more than 12 months));

• severity of caries (sound tooth versus non-cavitated/cavitated
enamel (ICDAS 0, 1, 2 or 3) or dentinal caries (ICDAS 4, 5 or 6).

Sensitivity analysis

We planned to carry out sensitivity analyses to assess the impact
of excluding studies with overall unclear or high risk of bias
from the analyses. In a meta-analyses that included several
small studies and a single very large study, we also planned to
undertake a sensitivity analysis comparing the eAect estimates
from both random-eAects and fixed-eAect models. If these were
diAerent, we planned to report on both analyses, and consider
the possible interpretation of such findings. However, none of the
meta-analyses met these criteria, therefore, we did not carry out a
sensitivity analysis.

Summary of findings and assessment of the certainty of the
evidence

We produced a summary of findings table for each comparison
and for the main outcomes of incidence of new dental caries
on the treated occlusal surface(s) of sound surfaces of primary
molar(s), progression of non-cavitated enamel caries, retention of
sealants (for studies that compared two diAerent sealants) and
adverse events using GRADE methods and soFware (GRADE 2004;
GRADEpro GDT). We assessed the certainty of the body of evidence
for each comparison and outcome by considering study design
limitations (i.e. the overall risk of bias of the included studies, in
particular, which, if any, domains were assessed at high risk of bias),
the directness of the evidence, the consistency of the results, the
precision of the estimates and publication bias. We categorised the
certainty of each body of evidence as high, moderate, low or very
low.

R E S U L T S

Description of studies

Results of the search

We retrieved 2892 records from searches of databases. AFer
removal of duplicates, 1532 records remained. We also identified
four potentially relevant reports from searching the reference
lists of review articles and identified trial articles (1536 overall).
Following assessment of titles and abstracts, we excluded
1370 records that were not relevant and obtained 166 full-
text records. Non-English language reports were translated for
assessment where required. Of these, we excluded 127 records
and progressed 38 full-text reports for eligibility assessment.
From these, we excluded 26 articles (Characteristics of excluded
studies table), principally for systematic allocation or random
sequence generation not reported or indicated. We included nine
studies (12 records) in the review (Characteristics of included
studies table). There were no studies awaiting classification, but
there is one potentially eligible ongoing trial (ChiCTR1800016351;
Characteristics of ongoing studies table). See Figure 3.
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Included studies

We included nine studies that involved 1120 children (Baca 2007;
Chabadel 2021; Chadwick 2005; Corona 2005; Fei 2011; Ganesh
2006; Hotuman 1998; Joshi 2019; Unal 2015), and evaluated 1977
tooth surfaces. Included studies were published between 1998 and
2020, with a follow-up period that ranged from 12 to 30 months.

Comparisons

• Fluoride-releasing resin-based sealant versus no sealant– one
study with 90 randomised children (Chabadel 2021).

• Glass ionomer-based sealant versus no sealant– two studies
with 619 randomised children (Chadwick 2005; Joshi 2019).

• Glass ionomer-based sealant versus resin-based sealant – two
studies with 200 randomised children (Fei 2011; Ganesh 2006).

• Fluoride-releasing resin-based sealant versus resin-based
sealant – two studies with 69 randomised children (Baca 2007;
Unal 2015).

• Flowable composite versus fluoride-releasing resin-based
sealant – one study with 40 randomised children (Corona 2005).

• Autopolymerised sealant versus light polymerised sealant – one
study with 52 randomised children (Hotuman 1998).

Study designs

One study used a parallel-group design (Chadwick 2005), and eight
studies were split-mouth studies. Among the split-mouth studies,
one study randomised quadrants (Baca 2007), and seven studies
randomised teeth within a tooth pair (Chabadel 2021; Corona 2005;
Fei 2011; Ganesh 2006; Hotuman 1998; Joshi 2019; Unal 2015).

Participants and settings

The age of the children ranged from 18 months to eight years,
and were representative of the general population, except in two
studies where children from high-caries areas (Chadwick 2005) and
children with high risk for caries (Joshi 2019), were specifically
included. Most studies treated children at school clinics, paediatric
clinics in dental schools and community clinics. However, two
studies did not report the study setting (Ganesh 2006; Unal 2015).

Four studies reported the baseline caries prevalence of participants
(Baca 2007; Chabadel 2021; Chadwick 2005; Joshi 2019). One study
reported that 62.2% of the children were caries free, with a mean
DMFT of 0.46 in the permanent dentition and decayed, missing
and filled (dF) of 0.63 in the primary dentition (Chabadel 2021).
Chadwick 2005 reported that 95.5 % of children were caries free
at baseline, and Joshi 2019 reported a mean baseline dmfs score
of 8.45 (standard deviation (SD) 6.41). Baca 2007 reported a mean
dmF of 1.16 (SD 2.06).

None of the included studies reported on socioeconomic
conditions or risk factors such as frequency of sugar intake or oral
hygiene habits. However, two studies provided information on the
baseline caries risk of the participants as reported above: Chadwick
2005 specifically recruited children from high caries areas, and
Joshi 2019, children at high risk for caries.

Two studies were carried out in India (Ganesh 2006; Joshi 2019),
and one study each in Brazil (Corona 2005), China (Fei 2011),
Denmark (Hotuman 1998), France (Chabadel 2021), Spain (Baca
2007), Turkey (Unal 2015), and the UK (Chadwick 2005).

Interventions

Sealants were applied to the sound occlusal surfaces or to occlusal
surfaces with enamel lesion of primary first or second molars. In
seven of the nine included studies, sealant was applied to sound
occlusal surfaces only (Baca 2007; Chadwick 2005; Corona 2005;
Ganesh 2006; Hotuman 1998; Joshi 2019; Unal 2015), and on both
sound surfaces and surfaces with non-cavitated enamel caries in
two studies (Chabadel 2021; Fei 2011). Three studies stipulated
deep retentive fissures or teeth that required sealant application in
their inclusion criteria (Baca 2007; Corona 2005; Ganesh 2006).

The resin-based sealant materials applied in the studies were
autopolymerised resin sealant (Hotuman 1998), light-cured resin
sealant (Baca 2007; Ganesh 2006; Hotuman 1998; Unal 2015), light
polymerised fluoride-releasing resin sealant (Baca 2007; Chabadel
2021; Corona 2005; Fei 2011; Unal 2015), and sealant containing
amorphous calcium phosphate (Unal 2015).

The glass ionomers used were high-viscosity type (Chadwick 2005;
Fei 2011; Joshi 2019), except one study that applied a low-viscosity
glass ionomer (Ganesh 2006).

Only one study used flowable resin composite associated with
single-bottle adhesive system as a pit and fissure sealant (Corona
2005).

Co-interventions

Three studies reported the use of co-interventions along with
the sealants. Chadwick 2005 provided motivation and oral health
instruction to study participants; Joshi 2019 instructed participants
in both groups to use a low fluoride toothpaste, along with a
demonstration on proper tooth brushing technique; Chabadel 2021
gave oral hygiene and dietary recommendations to participants in
both groups.

Outcome measures

Seven of the nine included studies reported both caries incidence
on occlusal surface and retention of sealants (Baca 2007; Chabadel
2021; Chadwick 2005; Fei 2011; Hotuman 1998; Joshi 2019; Unal
2015). Ganesh 2006 reported caries incidence and sealant retention
as a composite outcome measure from which caries incidence
could not be isolated. One study reported only retention of sealants
(Corona 2005).

The seven studies that reported caries incidence reported the
incidence of caries on the occlusal surfaces of the primary molars as
dichotomous data (i.e. presence or absence of new carious lesions)
(Baca 2007; Chabadel 2021; Chadwick 2005; Fei 2011; Hotuman
1998; Joshi 2019; Unal 2015). Four studies, in addition to the
incidence proportion, reported caries increment at follow-up as
mean decayed, missing and filled teeth or surfaces (Baca 2007;
Chadwick 2005; Joshi 2019), and one study reported the mean
number of new cavitated occlusal lesions (Chabadel 2021). The
following studies reported visual-tactile caries diagnostic methods:
x-rays or visual examination under illumination (or both) (Corona
2005), visual examination (Joshi 2019), and visual and tactile
examination (Baca 2007; Chabadel 2021; Fei 2011; Ganesh 2006;
Unal 2015); two studies did not mention this (Chadwick 2005;
Hotuman 1998). For caries assessment, one study reported the
ICDAS classification system (Joshi 2019), two studies used the
WHO criteria (Baca 2007; Fei 2011), and one study used the British
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Association for the Study of Community Dentistry (BASCD) criteria
for caries diagnosis (Chadwick 2005).

Six studies reported on training and calibration of examiners (Baca
2007; Chabadel 2021; Chadwick 2005; Fei 2011; Joshi 2019; Unal
2015), but only three of these studies reported the kappa statistic
for inter-examiner agreement (Baca 2007; Fei 2011; Unal 2015),
which ranged from 0.82 to 0.92 for caries diagnosis and 0.60 to 0.89
for sealant retention. There was a single examiner for sealants in
three studies (Chabadel 2021; Corona 2005; Hotuman 1998).

Only one study reported recording of adverse events (Fei 2011).

All included studies reported the retention of sealants, and all
reported this outcome as the proportion of completely retained,
partially lost or completely lost sealants at the times of follow-up
examination.

Detailed outcomes for each study are reported in the
Characteristics of included studies table.

Funding sources

One study reported that they had received funding to undertake
the research (Chadwick 2005). Authors of three studies clarified that
they received no funding (Baca 2007; Joshi 2019; Unal 2015). The
remaining five studies did not report on funding (Chabadel 2021;
Corona 2005; Fei 2011; Ganesh 2006; Hotuman 1998).

Excluded studies

The Characteristics of excluded studies table presents reasons for
exclusion of studies. The reasons for exclusion varied, and there
was more than one reason for exclusion in some studies. In 16 of
the 26 excluded studies, the study design was not appropriate for

this review; three studies compared sealants with other preventive
treatments; three studies placed sealants on dentinal caries; and
four studies had objectives that did not match with objectives of
our review.

Studies awaiting classification

There are no studies awaiting classification.

Ongoing studies

One study is ongoing (ChiCTR1800016351; Characteristics of
ongoing studies table).

Risk of bias in included studies

We contacted authors of included studies to obtain additional
information when the information in the report was insuAicient
to make a final risk of bias judgement. We requested additional
information from authors of seven studies (Baca 2007; Chadwick
2005; Corona 2005; Fei 2011; Ganesh 2006; Joshi 2019; Unal 2015).
Additional information was provided for five of the studies (Baca
2007; Chadwick 2005; Corona 2005; Joshi 2019; Unal 2015).

We assessed risk of bias as unclear for most studies for selection
bias (the domains of random sequence generation and allocation
concealment); high for most studies for performance and detection
bias (the domains of blinding of participants, blinding of operator
and blinding of outcomes assessor); and low for most studies for
attrition bias (incomplete outcome data), reporting bias (selective
reporting domain), and other bias. All studies were judged at overall
high risk of bias, primarily due to issues around blinding, with the
exception of Unal 2015, which we judged at unclear risk of bias
overall (Figure 4; Figure 5).
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Figure 4.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Chabadel 2021 + + - - - + + +

Chadwick 2005 ? ? - - - ? + +
Corona 2005 + ? + - - + + +

Fei 2011 ? ? - - - + + +
Ganesh 2006 ? ? - - - + - +

Hotuman 1998 ? ? - - - + + +
Joshi 2019 + ? - - - + + +
Unal 2015 ? ? + + + + + +
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Figure 5.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Random sequence generation

Four studies adequately reported the methods used to generate
the randomisation sequence, indicating low risk of bias. The
randomisation sequence was by computer-generated random
numbers (Baca 2007; Chabadel 2021; Corona 2005), or using
a lottery method (Joshi 2019). We classified the other studies
as 'unclear' as authors mentioned that the clinical trial was
randomised but did not report further details.

Allocation concealment

Only one study adequately reported allocation concealment using
sealed envelopes (Chabadel 2021), and therefore was at low
risk of bias. Though authors of two studies provided additional
information that allocation concealment was performed, there was
no information on method used, and therefore it was at unclear risk
of bias (Joshi 2019; Unal 2015). The remaining six studies did not
report the process for allocation concealment and were therefore
classified as 'unclear'.

Blinding

Three studies comparing sealants versus no sealant (Chabadel
2021; Chadwick 2005; Joshi 2019), two studies comparing glass
ionomer-based sealants and resin-based sealants (Fei 2011;
Ganesh 2006), and one study comparing autopolymerised sealants
with light polymerised sealants (Hotuman 1998), were at high
risk of bias for blinding of participants, blinding of operators and
blinding of outcome assessors. This is based on our judgement
that for the split-mouth studies, the sealants were placed on one
tooth and no sealant or placebo was placed on the contralateral
tooth, and similarly for individuals allocated to the intervention
and comparator groups in the parallel-group trial. For studies
comparing type of diAerent sealants, the diAerences in the colour,
appearance or texture of sealant materials and the light curing
procedure make it diAicult to perform blinding.

Two studies comparing fluoride-releasing resin-based sealants
versus resin-based sealants (Baca 2007; Unal 2015), and one study
comparing flowable composite with fluoride-releasing resin-based
sealants (Corona 2005) were classed at low risk of bias for the
domain of blinding of participants. However, for the domain of

blinding of operator, Baca 2007 and Corona 2005 were at high risk
and Unal 2015 was at low risk of bias. For assessment bias, Baca
2007 and Unal 2015 were at low risk and Corona 2005 was at high
risk of bias.

Incomplete outcome data

Eight studies were at low risk of bias for this domain and one study
was at unclear risk (Chadwick 2005). Five trials reported losses to
follow-up (Baca 2007; Chabadel 2021; Chadwick 2005; Hotuman
1998; Joshi 2019), of which only four reported the reasons for
attrition (Baca 2007; Chabadel 2021; Fei 2011; Joshi 2019). Where
reported, reasons for attrition were typically unrelated to treatment
(e.g. moving to another school or city, non-attendance on the day
of clinical examination, illness, tooth exfoliation). As most studies
were of a split-mouth design, attrition was largely equal in both
trial arms. And in three studies, there was no attrition (Baca 2007;
Corona 2005; Unal 2015).

Selective reporting

Eight studies reported the prespecified outcomes adequately and
hence were at low risk of bias (Baca 2007; Chabadel 2021; Chadwick
2005; Corona 2005; Fei 2011; Hotuman 1998; Joshi 2019; Unal
2015). One study was at high risk as the caries were measured
but not reported (Ganesh 2006). It provided a composite outcome
of sealant retention and presence or absence of caries, coding
this outcome on a numeric scale from zero (fully retained sealant,
no caries) to four (no retention of sealant and caries present).
The caries information could not be extracted from the composite
outcome and was not reported separately, so we were unable to use
the caries data from this publication.

Other potential sources of bias

All nine studies were at low risk of other bias as no other potential
sources of bias were identified.

E<ects of interventions

See: Summary of findings 1 Fluoride-releasing resin-based
sealants versus no sealants; Summary of findings 2 Glass ionomer-
based sealants versus no sealants; Summary of findings 3 Glass
ionomer-based sealants versus (fluoride-releasing) resin-based
sealants; Summary of findings 4 Fluoride-releasing resin-based
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sealants versus resin-based sealants; Summary of findings 5
Flowable resin composite versus resin-based sealants; Summary
of findings 6 Autopolymerised sealant versus light polymerised
sealant

, but See: Summary of findings 1; Summary of findings 2; Summary
of findings 3; Summary of findings 4; Summary of findings 5; and
Summary of findings 6.

Comparison 1: fluoride-releasing resin-based sealant versus
no sealant

One split-mouth RCT randomising 139 tooth pairs in 90 children
compared fluoride-releasing resin-based sealant versus no sealant
(Chabadel 2021).

Incidence of new carious lesion

In the 88 children examined at 12 months, 6/137 treated surfaces
had developed caries compared to 5/137 untreated surfaces (BB
OR 1.21, 95% CI 0.37 to 3.94; Analysis 1.1). In the 85 children
examined at 24 months, 21/128 treated surfaces had developed
caries compared to 26/127 untreated surfaces (BB OR 0.76, 95% CI
0.41 to 1.42; Analysis 1.2).

We judged the certainty of evidence as low due to high risk of bias
from lack of blinding and imprecision from a single study.

Progression of non-cavitated enamel caries

The study did not report progression of non-cavitated enamel
caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

In the 85 children examined at 24 months' follow-up, the authors
reported that the mean number of new, cavitated occlusal lesions
was 0.23 (SD 0.06) in the sealed molars and 0.29 (SD 0.06) in the
control molars (Wilcoxon matched pairs signed rank test P = 0.42)
(Chabadel 2021). Mean d3F at baseline, 12 and 24 months was

reported overall but not by group.

Retention of sealants

Chabadel 2021 reported that, at 12 months, sealants on 96
(70.1%) occlusal surfaces were completely retained, 25 (18.3%)
were partially retained and 16 (11.6%) were completely lost. At 24
months, sealants on 58 (45.3%) occlusal surfaces were completely
retained, 29 (22.7%) were partially retained and 41 (32%) were
completely lost.

Adverse events

The study did not report adverse events.

Comparison 2: glass ionomer-based sealant versus no sealant

One parallel RCT (Chadwick 2005), and one parallel-group/split-
mouth RCT (Joshi 2019), randomising 619 children in total,
compared glass ionomer-based sealant versus no sealant.

Incidence of new carious lesion

Two studies, randomising 619 children in total, reported
development of new carious lesion (Chadwick 2005; Joshi 2019).

Chadwick 2005 randomised 508 children with follow-up between
12 and 30 months, and found similar caries incidence in children
allocated to receive glass ionomer-based sealants to those in
the no-sealant group, with 52 (23.5%) children in the sealant
group compared with 55 (24.1%) children in the no-sealant group
developing at least one new carious lesion (OR 0.97, 95% CI 0.63 to
1.49; 449 children; Analysis 2.1).

Joshi 2019 randomised 180 tooth pairs in 111 young children. They
reported no new carious lesions at six months in the 86 pairs of
teeth treated with glass ionomer sealants, but 15 (8.4%) untreated
surfaces in the 89 tooth pairs had developed caries (Joshi 2019).
This pattern was maintained at 12 months' follow-up, where caries
incidence was lower with glass ionomer-based sealants (2 teeth in
86 tooth pairs (1.1%)) than with no sealant (47 teeth in 89 tooth pairs
(26.4%)). We used the method suggested by Cochrane to inflate the
standard error to take into account the clustering of teeth within an
individual (Higgins 2021). The odds of developing a carious lesion
were lower for the sealant group than the no-sealant group at six
months (OR 0.031, 95% CI 0.002 to 0.601) and 12 months (OR 0.033,
95% CI 0.007 to 0.149) (Analysis 2.1). We used an ICC of 0.05, but
there was a favourable eAect of sealants with ICCs up to 0.2.

Due to diAerences in study design (e.g. age of participants, duration
of follow-up), we elected to not pool the data for these studies.

The certainty of the evidence was low, downgraded two levels due
to study limitations arising from lack of blinding, inconsistency and
imprecision.

Progression of non-cavitated enamel caries

Neither study reported progression of non-cavitated enamel caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

Joshi 2019 reported caries at various time points from baseline
up to 12 months' follow-up; however, caries increment was not
specifically calculated or reported. At 12 months' follow-up, the
authors reported that dmF was lower in the sealants group than
the no-sealant group (8.43 (SD 5.84) with sealant versus 10.05 (SD
6.16) with no sealant), but there was insuAicient information to
determine the threshold for caries (ICDAS score). Chadwick 2005
reported that, "there was no significant diAerence between test and
control groups in caries increment at the occlusal surfaces of first
primary molars or for any other measured variables." There were no
summary data provided for this outcome.

Retention of sealants

Two studies randomising 619 children provided data on retention
of the glass ionomer-based sealants (Chadwick 2005; Joshi 2019).
Chadwick 2005 reported that one or more sealants in 69 (31.2%)
children were fully or partially retained at follow-up up between
12 and 30 months. Joshi 2019 reported that, at six months, 82/166
(49.4%) teeth sealed with glass ionomer-based sealants were
completely retained, 54/166 (32.5%) teeth had partially retained
sealants and 30/166 (18.1%) teeth had completely lost sealants. At
12 months, sealants were completely retained on 75 (43.6%) teeth,
partially retained on 58 (33.7%) teeth and completely lost on 39
(22.7%) teeth (Joshi 2019).
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Adverse events

Neither study reported adverse events.

Comparison 3: glass ionomer-based sealant versus resin-based
sealant

Two split-mouth studies, randomising 200 children in total,
reported glass ionomer-based sealant versus resin-based sealant
(Fei 2011; Ganesh 2006).

Incidence of new carious lesion

Fei 2011 reported a split-mouth design with multiple sealed
teeth where, specifically, molar teeth were randomised to receive
the intervention (or comparator) and contralateral molar teeth
received the other intervention. The analysis failed to take into
account the dependency of the data arising from the split-
mouth study design and the multiple teeth treated within the
intervention and comparator groups. The multiple outcomes
within each trial arm clustered within an individual meant that we
were unable to re-analyse the data and the authors provided no
additional information when requested. With 3/185 (1.6%) surfaces
developing caries in the glass ionomer-based sealant group and
10/168 (5.9%) surfaces developing caries in the resin-based sealant
group, the authors did however state that, "At 6 months, caries
incidence was lower in the glass ionomer group compared with
resin group (P = 0.029)." Similarly, with 6/188 (3.2%) surfaces
developing caries in the glass ionomer-based sealant group and
10/168 (5.9%) surfaces developing caries in the resin-based sealant
group, the authors reported that, "At 18 months, caries incidence
was lower in the glass ionomer group compared with resin group
(P = 0.209)".

Ganesh 2006 randomised 100 tooth pairs in 100 children. They
measured caries incidence as a composite outcome of the
combined presence or absence of caries and sealant retention,
graded on a score from zero to four, and where the caries incidence
outcome could not be isolated and extracted. We were therefore
unable to report on caries incidence in this study. The authors
reported that, "results demonstrated that there was no diAerence
in the performance of the materials in primary and permanent
teeth."

Due to the inadequate reporting, we were unable to pool the data
for this outcome.

We judged the certainty of the evidence to be very low,
downgrading two levels for study limitations arising from lack of
blinding and selective reporting, and one level for imprecision.

Progression of non-cavitated enamel caries

Neither study reported progression of non-cavitated enamel caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

Neither study reported mean caries increment.

Retention of sealants

Two studies provided sealant retention data (Fei 2011; Ganesh
2006).

Ganesh 2006 reported complete and partial retention and total loss
percentages at six, 12, and 24 months' follow-up. However, the data
reported for the six and 12 month time points were erroneously
reported, and so we were unable to use the data. For the 24-month
time point, there was evidence in favour of resin-based sealants
for complete or partial retention of sealants, with 70% of sealants
completely or partially retained in the resin-based sealant group
and 32% completely or partially retained in the glass ionomer group
(BB OR 0.20, 95% CI 0.11 to 0.36; Analysis 3.1).

Fei 2011 also reported sealant retention in 89 children with up to
eight tooth pairs. However, the analysis failed to take into account
the split-mouth nature of the data and the multiple teeth treated.
As indicated above, we were unable to use the data as reported or
re-analyse them. The authors did, however, state that "at 6 month
aFer pit and fissure seal, detachment rate was lower in the glass
ionomer group compared with resin group (P = 0). At 18 months,
detachment rate was lower in the glass ionomer group compared
with resin group (P = 0.113)."

Due to the inadequate reporting of data, we were unable to pool
the data for this outcome.

We judged the certainty of the evidence to be very low,
downgrading two levels for study limitations arising from lack of
blinding and selective reporting, and one level for imprecision.

Adverse events

Only one study reported adverse eAects arising from sealant
application (Fei 2011). With the glass ionomer-based sealant
application, one child reported feeling uncomfortable and
experienced a strong gag reflex. For the fluoride resin-based
application, eight children reported feeling uncomfortable aFer
treatment.

Comparison 4: fluoride releasing resin-based sealant versus
resin-based sealant

Two split-mouth studies, randomising 69 children, compared
fluoride-releasing resin-based sealant versus resin-based sealant
(Baca 2007; Unal 2015).

Incidence of new carious lesion

Two split-mouth RCTs, randomising 69 children, reported
development of new carious lesion (Baca 2007; Unal 2015). The
caries incidence was very low in both studies. Unal 2015 reported
no new carious lesions in either of the sealant groups at six and
12 months, and 95.5% success rate (only percentages reported,
numerator and denominator unclear) for the resin-based sealants
group compared with 100% success for the fluoride-releasing
resin-based sealants at 24 months. Baca 2007, at 12 months,
reported two surfaces treated with unfilled resin-based sealant
had developed caries compared with no surfaces in the fluoride-
releasing resin-based sealants group.

Due to the diAerent sealant materials evaluated, data reporting
(split-mouth studies reported as parallel-group studies) and the
very low number of tooth surfaces developing new carious lesions,
we were unable to pool these data in a meta-analysis.

We judged the certainty of the evidence to be low, downgrading two
levels for imprecision owing to the small study sample sizes and
very low numbers of events.
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Progression of non-cavitated enamel caries

Neither study reported progression of non-cavitated enamel caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

Neither study reported mean caries increment.

Retention of sealants

Two studies, randomising 69 children, reported retention of
sealants (Baca 2007; Unal 2015).

At six months, all sealants were retained (25 tooth pairs in 25
children) (Unal 2015). Results from the studies at longer follow-
up were equivocal. At 12 months, Unal 2015 reported a higher
retention (classed as fully intact sealant or sealant in place with
partial loss not involving a susceptible pit or fissure) for the fluoride-
releasing sealants group (100%) than the resin-based sealant
(96.0%), while Baca 2007 reported higher total retention in the
resin-based sealants (97.7%) than the fluoride-releasing sealants
(84.1%). At 24 months, the retention was greatest for the resin-
based sealants (91.8%) than the fluoride-releasing sealants (87.8%)
(Unal 2015).

Due to the diAerent sealant materials evaluated, data reporting
(split-mouth studies reported as parallel-group studies) and the
very low number of sealants that were lost, we were unable to pool
this data in a meta-analysis.

We judged the certainty of the evidence to be very low,
downgrading two levels for imprecision owing to the small study
sample sizes and low numbers of failures, and for inconsistency of
results.

Adverse events

Neither study reported adverse events.

Comparison 5: flowable composite versus fluoride-releasing
resin-based sealant

One split-mouth study with 40 randomised children compared
flowable composite versus fluoride-releasing resin-based sealant
(Corona 2005).

Incidence of new carious lesion

The study did not report development of new carious lesion.

Progression of non-cavitated enamel caries

The study did not report progression of non-cavitated enamel
caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

The study did not report mean caries increment.

Retention of sealants

All sealants were retained or partially retained in the flowable
composite or resin-based sealant groups. For the flowable
composite sealants, 39/40 sealants placed were completely
retained with only one sealant partially lost aFer six months, and
two sealants partially lost aFer 12 months. For the resin-based

sealants, 33 were completely retained and seven partially retained
aFer six months, and 31 completely retained and nine partially
retained aFer 12 months.

We judged the certainty of the evidence to be low, downgrading due
to study limitations arising from lack of blinding and imprecision
from a single study with a small number of participants with no
failures.

Adverse events

The study did not report adverse events.

Comparison 6: autopolymerised sealant versus light
polymerised sealant

One split-mouth study (Hotuman 1998) randomising 52 tooth pairs
in 52 children compared autopolymerised sealant versus light
polymerised sealant.

Incidence of new carious lesion

One split-mouth study randomising 52 tooth pairs in 52 children
reported development of new carious lesion (Hotuman 1998).
At 24 to 36 months' follow-up there was insuAicient evidence
of a diAerence in the development of new carious lesions with
the two diAerent sealant types: 2/51 (5.9%) teeth sealed with
autopolymerising sealant developed caries compared to 5/51
(9.8%) teeth sealed with light polymerising sealant (OR 0.58, 95% CI
0.15 to 2.19; Analysis 4.1).

We judged the certainty of the evidence to be very low due to
study limitations arising from lack of blinding, imprecision from
a single study and indirectness regarding the clinical value of
autopolymerised sealants which are no longer typically used.

Progression of non-cavitated enamel caries

The study did not report progression of non-cavitated enamel
caries.

Mean caries increment, measured as the change in decayed,
missing and filled teeth/surfaces

The study did not report mean caries increment.

Retention of sealants

One study randomising 52 tooth pairs in 52 children provided data
for retention of sealants (Hotuman 1998). At 24 to 36 months'
follow-up, the sealants on 28 teeth sealed with autopolymerising
sealant were completely retained, and seven teeth retained the
sealant partially, compared with 28 completely retained sealants
and eight partially retained sealants in teeth sealed with light
polymerising sealant (OR 0.68, 95% CI 0.33 to 1.44; Analysis 4.2).

We judged the certainty of the evidence to be very low due to
study limitations arising from lack of blinding, imprecision from
a single study and indirectness regarding the clinical value of
autopolymerised sealants which are no longer typically used.

Adverse events

The study did not report adverse events.
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D I S C U S S I O N

Summary of main results

Sealant versus no sealant

We are unable to draw any firm conclusions regarding the eAects
of sealant as compared to no sealant for reducing caries on
the occlusal surface of primary molars in children due to low-
certainty evidence. This was based on data from three studies with
diAerences in study design such as age of participants and duration
of follow-up.

One study randomising 90 children provided data for the
comparison of fluoride-releasing resin-based sealant versus no
sealant (Chabadel 2021). At 24 months, there was insuAicient
evidence of a diAerence in the development of new caries lesions
for the fluoride-releasing sealants or no-sealant groups (BB OR 0.76,
95% CI 0.41 to 1.42; 1 study, 85 children with 255 tooth surfaces;
low-certainty evidence). Some clinical studies have reported that
resin-based sealants control the initiation of occlusal caries by
formation of a physical barrier, which prevents the metabolic
exchange between the fissure cariogenic micro-organisms and the
oral environment, unlike glass ionomer- based sealants, which can
prevent caries initiation due to additional factors such as fluoride
release. Hence, the eAectiveness of resin sealants inherently relies
on their retention and integrity over time (Corona 2005). In this
study, sealants on 58 (45.3%) teeth were completely retained, 29
(22.7%) were partially retained and 41 (32%) were completely lost
at 24 months.

Two studies randomising 619 children considered to be of high
caries risk provided data for the comparison of glass ionomer-
based sealant with no sealant (Chadwick 2005; Joshi 2019). For
glass ionomer-based sealants, the evidence was equivocal; one
study found insuAicient evidence of a diAerence at follow-up
between 12 and 30 months (OR 0.97, 95% CI 0.63 to 1.49; 449
children; Chadwick 2005), while another with 12 months' follow-
up found a large, beneficial eAect of sealants (OR 0.033, 95% CI
0.007 to 0.149; 107 children; Joshi 2019). We judged the certainty of
the evidence to be low for this outcome. Although the relationship
between caries incidence and sealant retention is more relevant to
resin-based sealants, in Chadwick 2005, one or more sealants in 69
(31.2%) children were fully or partially retained at follow-up, and in
Joshi 2019, sealants were completely retained on 75 (43.6%) teeth,
partially retained on 58 (33.7%) teeth and completely lost on 39
(22.7%) teeth.

One sealant material versus another sealant material

We included six trials randomising 411 children that directly
compared diAerent sealant materials or sealant processes, four
of which randomising 221 children provided data for our primary
outcome of caries incidence. Studies within and between the
comparisons varied in terms of types of sealants assessed, age of
participants and duration of follow-up, precluding pooling of data.
The incidence of development of new caries lesions was typically
low across the diAerent sealant types evaluated. We judged the
certainty of the evidence to be low or very low for the outcome of
caries incidence across the diAerent sealant comparisons. The main
reasons for downgrading were lack of blinding, and imprecision
from small sample sizes and low numbers of events.

Only one study that compared glass ionomer-based sealant versus
resin-based sealant assessed and reported adverse events, the
nature of which was gag reflex while placing the sealant material
(Fei 2011). Eight children reported being uncomfortable aFer the
procedure.

Overall completeness and applicability of evidence

Sealant materials and settings

Of the included studies, those comparing sealants versus no
sealants were mostly recently conducted. Two of the three studies
with a no sealant comparator group were conducted within the last
three years (Chabadel 2021; Joshi 2019) and one was conducted
in early 2000 (Chadwick 2005). As the studies were quite recent,
the contemporaneous findings are directly applicable to current
clinical practice. One study that compared resin-based sealant to
no sealant was conducted in France. And out of two studies that
compared glass ionomer-based sealants to no sealant, one was
performed in the UK and the other in India. Six studies compared
diAerent sealant materials and were published between 1998 and
2015 (Baca 2007; Corona 2005; Fei 2011; Ganesh 2006; Hotuman
1998; Unal 2015). One study each was conducted in Denmark,
Brazil, India, Spain, China and Turkey. Of these studies, the one
conducted in 1998 compared autopolymerising sealant versus light
polymerising sealant (Hotuman 1998). This may not be relevant
to present times as autopolymerising sealants are no longer used
in clinical practice. Most studies recruited children from a general
population, except for two studies that recruited children with high
caries risk (Chadwick 2005; Joshi 2019). Four studies were carried
out at paediatric dental clinics, three at community health centres
and two studies did not report the settings.

Variation in caries risk levels

Caries risk of a child can be based on many factors. Baseline
caries experience of a child has been considered a crucial predictor
for future caries development (Mejàre 2014). Apart from this, a
variety of other factors has also been associated with caries risk
assessment including sugar intake, dietary habits, oral hygiene
habits, oral environment, salivary factors, sociodemographic
characteristics, etc. (Carvalho 2014; Mejàre 2014). The majority of
the included studies did not provide any information on baseline
caries risk, except for the two studies referred to above, but four
studies reported on baseline dmF (Baca 2007; Chabadel 2021;
Chadwick 2005; Joshi 2019). One study reported the fluoride
content in the drinking water (Baca 2007), but none of the nine
included studies reported socioeconomic status, dietary habits or
oral hygiene practices.

Diagnosis

The main objective of our review was to assess the eAect of
sealants in preventing dental caries on occlusal surfaces of primary
molars that were either sound or had non-cavitated enamel caries,
and hence, studies in which sealants were used for treatment
of cavitated dental caries were outside the remit of this review.
Seven out of nine included studies reported placing sealants
on sound occlusal surfaces, while two studies reported placing
sealants on either sound occlusal surfaces or occlusal surfaces with
non-cavitated enamel caries (Chabadel 2021; Fei 2011). For caries
diagnosis, most included studies used visual and tactile methods;
however, the index used varied between studies including Pitts and
Evans criteria, WHO criteria and ICDAS. In addition to visual-tactile
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caries diagnostic methods, one study reported the use of bitewing
and apical radiographs (Corona 2005).

Quality of the evidence

The largest body of evidence in the review compared sealants
with no sealants in three studies with 709 randomised children, of
which one compared resin-based sealant to no sealant and two
compared glass ionomer-based sealants to no sealant. We judged
the certainty of evidence to be low for these two comparisons for
the outcome of caries incidence, indicating that "further research
is very likely to have an important impact on our confidence in
the estimate of eAect and is likely to change the estimate"(GRADE
2004). Even though the studies are recent, owing to the low
certainty of evidence, considerable uncertainty as to the eAects of
sealants remains for this outcome and for the additional primary
outcomes of this review. Reasons for downgrading were study
limitations (lack of blinding), imprecision (low numbers of events,
narrative synthesis) and inconsistency of results for the glass
ionomer-based sealant comparison.

We included six trials randomising 411 children that directly
compared diAerent sealant materials or sealant processes, four
of which randomising 221 children provided data for our primary
outcome of caries incidence. Studies within and between the
comparisons varied in terms of types of sealants assessed, age
of children, and duration of follow-up, precluding pooling of data
within a comparison. Additionally, the analysis and reporting of
several of the split-mouth studies was inappropriate, requiring
assumptions to be made in the re-analysis of the data provided,
or presenting the authors' conclusions in a narrative synthesis.
We judged the certainty of the evidence to be low or very low
for the outcome of caries incidence across the diAerent sealant
comparisons. The main reasons for downgrading were lack of
blinding (only one of the studies was judged at low risk of bias for all
three components of the blinding domain), imprecision from small
sample sizes, low numbers of events or narrative synthesis.

Potential biases in the review process

Though the main objective of the review was to examine the
eAectiveness of sealants in caries prevention, our secondary
objective was to report on retention of sealants as studies have
shown that sealant retention is an important factor in caries
prevention (Mascarenhas 2008). This is especially true with resin-
based sealants. This decision was supported by findings from one
systematic review (Mickenautsch 2013). Hence, we included studies
that reported either caries prevention with sealants, or sealant
retention, or both.

Our aim was to assess the eAectiveness of sealants in caries
prevention, and hence we included only those trials in which a
sealant was placed on a sound occlusal surface or non-cavitated
enamel caries, and excluded all those trials where sealants were
placed on cavitated caries or as part of complex intervention
such as preventive resin restoration. This study eligibility criterion
potentially restricts the clinical applicability of the review.

We included studies that used a variety of sealants such as
glass ionomer-based sealants and all generations of resin-based
sealants. We included studies comparing resin-based sealants
to flowable composites as their retention is similar to that of
conventional resin-based sealants. We also included studies in

which there were co-interventions such as oral health education or
tooth brushing provided that the adjunct was common to all trial
arms and that the sealant was the only systematic diAerence in the
intervention and comparator.

We included all studies that fulfilled the inclusion criteria, whether
the analysis in the trial report was deemed to be appropriate or
otherwise. If a split-mouth study presented data only in marginals
(as parallel-group studies, not as 2 × 2 cross-classification for
paired data), then we used the marginal Becker Balagtas method
for calculating ORs with appropriate standard errors taking the
clustering of the teeth within a tooth pair into account. We used
the conservative ICC of 0.05 in calculations. The Becker Balagtas
method as proposed by Curtin 2002 and later by Elbourne 2002
(correction in Stedman 2011) is recommended in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2021)

Our review included only full-text reports of published studies.
Studies reported only as abstracts were excluded if the full text was
not available, to avoid any inconsistent data reporting occurring
between the abstracts and published full reports. It has also
been found that information on trial quality indicators is oFen
lacking (Hopewell 2006). To minimise risk of publication bias,
we contacted authors of potentially eligible abstracts to seek the
availability of full-text study reports, published or unpublished. We
also contacted all the authors of included studies to obtain any
additional information for assessment of study bias. Articles in
native languages were translated to English to assess its eligibility
for inclusion.

Agreements and disagreements with other studies or
reviews

Our review findings agree with one systematic review of RCTs
and quasi-RCTs of the eAectiveness of pit and fissure sealants in
preventing and arresting caries on the occlusal surfaces of primary
molars (Lam 2020). Four electronic databases were searched until
March 2018. Despite diAerences in eligibility criteria with the
current Cochrane Review, Lam 2020 concluded that the certainty
of the evidence for caries prevention and arrest was low or very
low, mainly due to overall high risk of bias in the studies and
imprecision. The authors concluded that there were currently
insuAicient well-controlled RCTs to determine whether sealants
are beneficial in preventing or arresting non-cavitated occlusal
caries in the primary molars. Even given the restriction of the
Cochrane Review to RCTs, the most robust study design to answer
the research question, along with an updated search to include
the most current evidence, the conclusions are the same, there is
a substantial evidence gap regarding the eAects of pit and fissure
sealants in the primary dentition.

However, the findings of our review are not in agreement with
another review conducted on sealants for preventing and arresting
pit-and-fissure occlusal caries in primary and permanent molars
(Wright 2016). The resulting evidence profile comparing the use of
sealants with non-sealants in pit and fissure occlusal surfaces of
children and adolescents indicating moderate certainty of evidence
that participants who received sealants had a reduced risk of
developing carious lesions in occlusal surfaces of permanent
molars compared with those who did not receive sealants aFer
seven or more years of follow-up (OR 0.15, 95% CI 0.08 to 0.27).
However, it should be noted that there were no eligible RCTs
evaluating caries incidence in the primary dentition to inform the
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evidence profile for this outcome at diAerent time points. The
authors also concluded, in line with our findings, that further
research is needed to provide information about the relative merits
of the diAerent types of sealant materials.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The eAectiveness of pit and fissure sealants and the relative
eAectiveness of diAerent types of sealants in preventing caries on
the occlusal surfaces of primary teeth has yet to be established.

Implications for research

Primary dentition plays a paramount role in a child's well-being
and quality of life. As studies have shown a correlation between
early childhood caries and health of the permanent dentition, the
early establishment of preventive measures for primary dentition
is of critical importance. The beneficial role of sealants is well
established in permanent teeth. However, the evidence is lacking
for primary teeth. There are insuAicient randomised controlled
trials conducted in primary teeth for assessing the eAectiveness
of sealants in preventing caries, unlike in the permanent teeth.
Most of the trials included in this review were of inadequate
duration, with typical follow-up of 12 months. Though studies
followed experimental design, most did not have adequate
random sequence generation and did not take any measures for
blinding the participants and assessors, especially the studies that
compared diAerent types of sealants where blinding could have
been used. Many studies did not report sample size determination,
with some studies having small sample size. Several studies were

published prior to the publication of the CONSORT checklist, with
incomplete reporting of study conduct and results, which made
evidence synthesis challenging. Therefore, there is a need for
well-designed long-term trials on the eAectiveness of sealants in
preventing caries in primary teeth, initially to establish whether
eAective compared to no sealant. Important information on
participants' characteristics such as demographics, socioeconomic
status and caries risk, and also protective factors such as exposure
to sources of fluoride or other preventive measures, should be
reported for better comparison and generalisability of the results.
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Study characteristics

Methods Design: RCT with split-mouth design

Number of participants: 67

Setting: children were recruited from 5 primary schools and sealants were placed at the dental clinic of
school of dentistry
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Country: Spain

Unit of randomisation: quadrant

Unit of analysis: tooth

Follow-up: 12 months

Dropout: 11 children (16.41%)

Participants Number randomised: not mentioned clearly, assumed to be 67 children that met the inclusion criteria

Number analysed: 44 children providing data for the primary dentition (176 teeth)

Age: mean 7.32 years, SD 0.47 (range 7–8 years)

Sex: 27 boys and 29 girls (among 56 present for final follow-up)

Mean dmP score at baseline: dF was 1.16, SD 2.06

Inclusion criteria: children with 4 healthy deciduous second molar teeth that required sealing

Exclusion criteria: no information provided

Baseline caries risk of participants: not mentioned

Interventions 4 quadrants in each mouth were randomised to receive 1 of the 4 interventions.

• Delton R Unfilled resin-based light polymerised opaque sealant (Dentsply Caulk, Milford, Delaware,
USA)

• Delton R plus filled resin-based light polymerised opaque sealant with fluoride (Dentsply Caulk, Mil-
ford, Delaware, USA)

• Concise Sealant R, unfilled resin based light curing white sealant (3M Dental, St Paul, Minnesota, USA)

• Optibond Solo R 1 bottled filled adhesive (Kerr, Orange, California, USA)

Co-intervention: none

Outcomes Study primary outcome

• Sealant retention assessed by "success", which meant complete retention, and "failure", which meant
either partially lost or completely lost sealants

Study secondary outcome

• Dental caries incidence on sealed occlusal surfaces

Diagnostic criteria for caries: visual and tactile examination using WHO criteria, 1997

Notes Funding: none (additional information provided by the author)

Trial register: not registered (additional information provided by the author)

Inter-evaluator consistency: examiners were calibrated and kappa scores were > 0.60.

Sample size: not calculated

Personal communication: Pilar 2019

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "every child received a different sealing material in each quadrant on a
random basis."
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Comments: additional information provided by the author that computer-as-
sisted method was used for random sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: no information provided (information provided in response to re-
quest was unclear).

Blinding of participants
and personnel (perfor-
mance bias)-Participants

Low risk Comment: additional information provided by the author that participants
were blinded to the group allocation.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: additional information provided by the author that operators were
not blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "coloured glasses were worn by clinician to minimize sealant colour dif-
ferences, guaranteeing a blind examination."

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "11 participants (16.4%) had been lost to follow up because of chang-
ing school, illness or absenteeism."

Comment: reasons for drop-out unrelated to treatment.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk Comment: no evidence of any other bias.

Baca 2007  (Continued)

 
 

Study characteristics

Methods Design: RCT with split-mouth design

Number of participants: 90

Setting: paediatric dental department of Montpellier hospital

Country: France

Unit of randomisation: teeth within a tooth pair

Unit of analysis: tooth

Follow-up: 24 months

Dropout: 5 children (19 teeth), 5.6%

Participants Number randomised: 90 children (278 teeth)

Number analysed: 85 children (255 teeth)

Age: range 3–7 years

Sex: 49 boys and 41 girls

Mean dmP score at baseline: d3F was 1.63, SD 2.04 and D3MFT was 0.46, SD 0.86

Inclusion criteria: children covered by health insurance, having 1 or 2 pairs of contralateral first or sec-
ond (or both) primary molars

Chabadel 2021 
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Exclusion criteria: presence of a sealant or a restoration and abnormal development like hypoplasia

Baseline caries risk of participants: not reported. However, caries risk of the included children was
assessed using AAPD caries risk assessment form.

Interventions 139 tooth pairs (278 teeth) were randomised into 1 of 2 groups of 139 teeth each.

• Light-cured fluoride-releasing resin-based sealant (Clinpro Sealant, 3M Espe)

• No treatment

Co-intervention: oral hygiene and dietary recommendations were given to all.

Outcomes Study primary outcomes

• Caries increment measured as number of new occlusal cavitated lesions

• Sealant retention assessed as number of intact sealants, partially lost and completely lost, at the fol-
low-up examination

Diagnostic criteria for caries: visual and tactile examination. If the explorer caught on the tooth, the
surface was coded as decayed.

Notes Funding: not reported

Trial register: registered with Clinical Trials Registry (NCT02896088)

Inter-evaluator consistency: examiner was calibrated. Kappa value was not reported.

Sample size: calculated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The random allocation sequence was generated on a computer. The
side was randomly allocated at each new inclusion."

Allocation concealment
(selection bias)

Low risk Quote: "An envelope was provided to the clinician in charge of the sealant
placement."

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Comment: blinding was not possible as participants could see the material
placed and control group had no treatment.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: the operator could not be blinded as sealant was placed on 1 tooth
and contralateral tooth served as control.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Quote: "the same operator who placed the sealant conducted all examinations
at baseline and follow up."

Comment: blinding of outcome assessor could not be performed in such stud-
ies.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comment: all missing data mentioned.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Chabadel 2021  (Continued)
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Other bias Low risk No other bias found.

Chabadel 2021  (Continued)

 
 

Study characteristics

Methods Design: RCT with parallel design

Number of participants: 508

Setting: children recruited from dental planning areas with high levels of caries and sealants were
placed in community clinics, health centres and some in patient homes

Country: UK

Unit of randomisation: child

Unit of analysis: child

Follow-up: mean (range): 1.34 years, SD 0.50 (12–30 months)

Dropout: 11.6%

Participants Number randomised: 508 children

Number analysed: 449 children

Age: mean 2.02 years, SD 0.29 (range 1–3 years)

Sex: 251 (49%) boys and 257 (51%) girls

Mean dmP score at baseline: d-0.72, m-0.49, f-0.08

Inclusion criteria: children aged 18–30 months, with caries-free primary first molars, with or without
caries elsewhere in the mouth, at high risk of developing caries

Exclusion criteria: unerupted primary molars and primary molars with dentinal caries (additional in-
formation provided by the author)

Baseline caries risk of participants: high caries risk

Interventions 2 arms

• Glass ionomer (Ketac-Fil Plus, Espe). GIC was applied to fissures of the occlusal surface with a flat
plastic carver. Isolation method was with cotton wool rolls.

• No sealant. Study stated "placebo-controlled" but no indication of placebo treatment.

Co-intervention: standard package of dental health education on feeding and healthy eating was de-
livered; child-sized toothbrushes and toothpaste were given for brushing for the participants in both
groups.

Outcomes Study primary outcomes

• Incidence of fissure caries

• Sealant retention assessed as number of sealants present at the time of follow-up examination

Study secondary outcome

• Incidence of caries in other teeth

Chadwick 2005 
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Diagnostic criteria for caries: visual and tactile using BASCD criteria for caries by Pitts and Evans 1997

Notes Funding: NHS Research and Development Programme in Primary Dental Care

Trial register: registered (ISRCTN98615437) (additional information provided by the author)

Inter-evaluator consistency: no information provided

Sample size: calculated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Children were randomly allocated to active and control groups."

Comment: no additional information was provided by the author.

Allocation concealment
(selection bias)

Unclear risk Comment: no information provided. No additional information provided by
the author.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Comment: blinding of participants usually not possible in this study design for
sealants as they can see the material on tooth. No information provided on
'placebo.'

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: the operator could not be blinded as sealant was placed on 1 tooth
and contralateral tooth served as control.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Comment: blinding of outcome assessor could not be performed in such stud-
ies.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Quote: "The overall dropout rate was 11.6%. At follow up, number of subjects
in the test group was 221 (drop out rate 8.3%) and control group was 228 (drop
rate 10.6%)."

Comment: drop-out similar in intervention and comparator groups but rea-
sons for attrition not reported.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk Comments: no evidence of other bias.

Chadwick 2005  (Continued)

 
 

Study characteristics

Methods Design: RCT with split-mouth design

Number of participants: 40

Setting: children were recruited from the ones seeking regular dental care from Public Health service

Country: Brazil

Unit of randomisation: teeth within a tooth pair

Corona 2005 
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Unit of analysis: tooth

Follow-up: 12 months

Dropout: none

Participants Number randomised: 40 children; 40 pairs of primary and 40 pairs of permanent teeth (total 160 teeth)

Number analysed: 40 children; 160 teeth

Age: range 4–7 years

Sex: 40% boys and 60% girls (additional information provided by the author)

Mean dmP score: no information provided

Inclusion criteria: children aged 4–7 years with ≥ 1 homologous pair of intact, caries-free, fully erupted
first or second primary molars or first permanent molars (or both), with deep and retentive pits and fis-
sures

Exclusion criteria: children without homologous primary and permanent molars, occlusal caries in
molars and children with systemic diseases (additional information provided by the author)

Baseline caries risk of participants: no information provided

Interventions 2 treatment arms

• Filled resin-based pit-and-fissure sealant (FluroShield, Dentsply Caulk, Milford, Delaware, USA)

• Single-bottle adhesive system (Bond 1, Jeneric/Pentron, Inc. Wallingford, Connecticut, USA) + flow-
able resin composite (Flow-It!, Jeneric/Pentron, Inc. Wallingford, Connecticut, USA)

Both materials sealants were placed under isolation with a rubber dam and saliva ejector. The occlusal
surfaces were etched with 37% phosphoric acid gel (Gel Etchant, Kerr Corporation, Orange, California,
USA) for 30 seconds

Co-intervention: none

Diagnostic criteria for caries: visual inspection and bitewing radiograph

Outcomes Study primary outcome

• Sealant retention assessed using the criteria proposed by Tonn & Ryge: total retention, partial loss
and total loss

Notes Funding: none (additional information provided by the author)

Trial register: not registered (additional information provided by the author)

Inter-evaluator consistency: examiner was calibrated and kappa scores were 0.86 (additional infor-
mation provided by the author)

Sample size: was calculated (additional information provided by the author)

Personal communication: Regina 2019

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "using a half mouth design, a filled resin based pit and fissure sealant
was applied on randomly assigned upper/lower primary and permanent mo-
lars on one side of the mouth and a single bottled adhesive system used in

Corona 2005  (Continued)
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association with a flowable resin composite was applied to the contralateral
side."

Comment: additional information provided by the author that random num-
bers were generated using Excel.

Allocation concealment
(selection bias)

Unclear risk Comment: no information provided.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

Low risk Comment: additional information provided by the author that participants
were blinded to group allocation.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: blinding was not possible as operator could visualise the difference
in material.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Comment: blinding of outcome assessor was not possible due to difference in
material.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comments: all participants assessed at follow-up.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk No evidence of any other bias.

Corona 2005  (Continued)

 
 

Study characteristics

Methods Design: double-blind RCT with split-mouth design

Number of participants: 100

Setting: children were recruited from kindergartens and sealants also placed in kindergarten

Country: Guangzhou city, China

Unit of randomisation: teeth within a tooth pair

Unit of analysis: tooth

Follow-up: 18 months

Dropout: 11%

Participants Number randomised: 100 children (200 teeth pairs)

Number analysed: 89 children; 178 teeth pairs (168 teeth in resin-based sealant group and 188 teeth in
GIC sealant group)

Age: mean 3 years

Sex: no information provided

Mean dmP score: no information provided

Fei 2011 
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Inclusion criteria: healthy 3-year-old children whose parents consented, with deep fossa or enamel
caries not involving dentin, with or without radiographic evidence of caries

Exclusion criteria: no information provided

Interventions 2 treatment arms

• Light-cured fluoride-releasing resin pit and fissure sealant (Clinpro sealant, 3M ESPE, St Paul, Minneso-
ta, USA)

• ART GIC Pit and fissure sealant (FUJI IX GP, Tokyo, Japan)

Both materials sealants were placed under isolation with cotton rolls. There is no mention on etchant
used. GIC was mixed in 1:1 ratio, filled in fossa and pressed with a vaseline-coated gloved forefinger.

Co-intervention: none

Outcomes Study primary outcomes

• Sealant retention assessed as perfect and detached/greatly detached

• Caries incidence

Study secondary outcomes

• Adverse reaction

• Cost-effectiveness

Diagnostic criteria for caries: visual and tactile as per criteria in Oral Health Surveys basic methods
4th edition recommended by WHO 1997, recorded as dmF.

Notes Funding: no information provided

Trial register: no information provided

Inter-evaluator consistency: for dental caries, kappa values were 0.85, 0.82, 0.90 and for sealants
were 0.80 and 0.89

Sample size: not calculated

There were flaws in reporting the data. There was variation in the number of resin sealants placed in
the first and second follow-up. Number of resin sealants placed is 168 in 6 months' follow-up and 172 in
18 months' follow-up. No explanation is found in the results

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Eight leF or right unilateral deciduous molar teeth were treated with
ART glass ionomer sealant. One week later contralateral deciduous molar
teeth were treated with Resin sealant."

Comment: no reply to request for information.

Allocation concealment
(selection bias)

Unclear risk Comment: no information provided.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Comment: no information provided.

Comment: we consider it as high risk as GIC sealants and light-cured resin
sealants were placed at 2 separate points in time. Hence, the participants
would know.

Fei 2011  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: same operator performed both ART sealants and resin sealants. Al-
so there would be a difference in the sealant materials.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Quote: "Examiner was blinded."

Comment: blinding not possible – assessor could visualise the difference in
sealant materials as GIC sealants are more opaque than resin-based sealants.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Children who did not participate in the test twice consecutively due to
sick leave or transfer to another school were excluded. Finally 89 children were
included with the loss rate of 11%."

Comment: dropout not related to treatment.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk Comment: no evidence of any other bias.

Fei 2011  (Continued)

 
 

Study characteristics

Methods Design: RCT with bilateral study design

Number of participants: 100

Setting: children were recruited from 7 different schools

Country: India

Unit of randomisation: tooth pair

Unit of analysis: group

Follow-up: 24 months

Dropout: no dropout

Participants Number randomised: 100 children; 100 tooth pairs (100 resin-based sealant group and 100 glass
ionomer sealant group)

Number analysed: 100 children; 100 teeth pairs

Age: range 3–5 years

Sex: no information provided

Mean dmP score: no information provided

Inclusion criteria: teeth erupted < 4 years ago, healthy, non-hypoplastic, caries-free second primary
molars, with complete intact tooth structure

Exclusion criteria: hypoplastic, unhealthy, lost tooth structure

Interventions 2 treatment arms

• Unfilled white resin sealant (Concise, 3M ESPE Dental Products, St Paul, Minnesota)

• Pink Sealant (FUJI VII, GC Corporation, Tokyo, Japan)

Ganesh 2006 
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Both the sealants were placed under isolation with cotton rolls and suction and also rubber dam wher-
ever feasible. Occlusal surface was etched with 37% phosphoric acid, light-cured for 20 seconds. GIC
was mixed in 1.8:1 ratio, filled in fossa and light cured for 20 seconds. Fuji varnish was applied.

Co-intervention: none

Outcomes Study primary outcome

• Sealant retention assessed using Simonson's criteria and expressed as mean values

Notes Funding: no information provided

Trial register: no information provided

Inter-evaluator consistency: no information provided

Sample size: not calculated

Notes: few teeth were isolated using cotton rolls and few teeth with rubber dam. Paired data not con-
sidered for analysis.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "A randomized study with bilateral study design was followed in which
both sealant materials were applied in the same mouth on contra-lateral teeth
for direct comparison. For each of these patients, Fuji Vii was placed on one
side while concise was used on contra lateral tooth."

Comment: method of randomisation not reported.

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Quote: "Fuji VH (glass ionomer pink sealant, GC Corporation – Tokyo, Japan)
was placed on one side while Concise (unfilled white resin sealant, 3M ESPE
Dental Products, St.Paul, Minn) was used on the contra-lateral tooth."

Comment: difference in colour of the sealant material would make blinding
impossible.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Blinding not possible – operator could visualise the material difference in
sealants.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Comment: blinding not possible – assessor could visualise the material differ-
ence in sealants.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comment: all participants assessed at follow-up.

Selective reporting (re-
porting bias)

High risk Comment: all prespecified outcomes reported, but a composite outcome of
caries incidence and retention was used. The caries information could not
be extracted from the composite outcome and was not reported separately,
therefore, we were unable to use the caries data from this study.

Other bias Low risk No evidence of any other bias.

Ganesh 2006  (Continued)
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Study characteristics

Methods Design: RCT with split-mouth design

Number of participants: 52

Setting: children were recruited from paediatric dentistry section, municipal dental clinics around mu-
nicipality of Arhus

Country: Denmark

Unit of randomisation: teeth within each tooth pair

Unit of analysis: tooth pairs

Follow-up: 2–2.3 years

Dropout: 1 pair of teeth

Participants Number randomised: 52 pairs of teeth in 52 children

Number analysed: 51 pairs of teeth

Age: mean 3.7 years (range 2.11–4.11 years)

Sex: 25 boys and 27 girls

Mean dmP score at baseline: not mentioned

Inclusion criteria: children with pairs of sound primary molars

Exclusion criteria: no information provided

Baseline caries risk of participants: no information provided

Interventions 2 treatment arms

• Autopolymerised resin sealant (Delton)

• Light-polymerised resin sealant (Prismashield)

Co-intervention: none

Outcomes Study primary outcomes

• Sealant retention

• Caries status at the follow-up

Diagnostic criteria for caries: caries was diagnosed at cavitation level.

Notes Funding: no information provided

Trial register: no information provided

Inter-evaluator consistency: no information provided

Sample size: no information provided

Risk of bias

Bias Authors' judgement Support for judgement

Hotuman 1998 
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Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The teeth within each tooth pair were randomly assigned to sealing
with Delton1 or Prisma-Shield1."

Comment: method of random sequence generation not mentioned.

Allocation concealment
(selection bias)

Unclear risk Comment: no information provided.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Comment: no information provided, but difference in material may not allow
for blinding of participants.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Quote: "All children were examined by the same dentist, who also placed all
the sealants."

Comment: blinding of operator not possible as 1 was a light-cured resin and
the other was autopolymerising resin.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Comment: blinding of outcome assessor was not possible due to material dif-
ference in sealants.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "One pair was omitted because the control tooth had been extracted."

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk No evidence of any other bias.

Hotuman 1998  (Continued)

 
 

Study characteristics

Methods Design: hybrid RCT with split-mouth design (for comparison of retention of different sealant types)

Number of participants: 111

Setting: paediatric dental department of a dental college

Country: India

Unit of randomisation: 2-stage randomisation. At first, tooth pairs were randomised into study and
control groups (sealant vs no sealant). Next, in study group alone, each tooth in a tooth pair was ran-
domised to receive additional light curing or not

Unit of analysis: tooth

Follow-up mean: 1 year

Dropout: 10 teeth (8 teeth in study group and 2 teeth in control group)

Participants Number randomised: 180 pairs of primary second molars

Number analysed: 175 pairs of primary molars

Age: mean 4.19 years (range 3–5 years)

Joshi 2019 
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Sex: 64 boys and 47 girls

Mean dmP score: 8.45 SD 6.4 in study group and 8.35 SD 5.4 in control

Inclusion criteria: fully erupted primary teeth with ≥ 1 pair of bilateral maxillary/mandibular caries-
free primary second molars, no history of preventive treatment in preceding 6 months, high risk of de-
veloping caries

Exclusion criteria: permanent molars, medically compromised, children with physical limitation

Baseline caries risk of participants: high caries risk

Interventions 2 treatment arms

• Study group subdivided into 2:
◦ high-viscosity GIC (Ketac Universal, 3M oral care, St Paul, Minnesota, USA)

◦ high-viscosity GIC (Ketac Universal, 3M oral care, St Paul, Minnesota, USA) with additional light cur-
ing using blue lex LD 1.5 monitex, Taiwan for 60 seconds

• Control group: without sealant

Co-intervention: demonstration using videos and models for proper tooth brushing; all participants
brushed twice daily with low-fluoride toothpaste in all groups.

Outcomes Study primary outcome

• Caries incidence

Study secondary outcomes

• Sealant retention assessed as no loss, partial loss and complete loss

• Marginal discolouration

Caries diagnostic criteria: visual using ICDAS

Notes Funding: none (additional information provided by the author)

Trial register: registered (CTRI/2017/10/010248)

Inter-evaluator consistency: kappa values were 0.6 for dental caries and 0.7 for sealants

Sample size: not calculated

Personal communication: Sakshi 2019

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "lottery method, even numbers for the study group and odd numbers
for the control group, another round of randomisation was also done by ask-
ing the child to pick up the chit with right or leF written on it."

Allocation concealment
(selection bias)

Unclear risk Comment: additional information provided by the author as allocation con-
cealment done. However, no information provided on how it was done.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

High risk Comment: children would be aware that they were receiving sealant or no
sealant or an additional light-curing technique.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

High risk Comment: additional information provided by the author that operator was
not blinded as single operator performed all the intervention.

Joshi 2019  (Continued)
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Comment: blinding operator was not possible as 1 required light curing and
the other did not.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Quote: "Assessors were blinded."

Comment: blinding outcome assessor not possible to compare sealant with no
sealant.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "At the first follow up a total dropout of 8 teeth in study group and 2
teeth in control group was recorded. No further dropouts occurred."

Comment: drop-out low and similar across groups. Reasons for drop-out due
to patient non-attendance at clinical examination.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes were reported.

Other bias Low risk No evidence of any other bias.

Joshi 2019  (Continued)

 
 

Study characteristics

Methods Design: RCT with split-mouth design

Number of participants: 75

Setting: university clinic (additional info provided by the author)

Country: Turkey (additional info provided by the author)

Unit of randomisation: tooth

Unit of analysis: child and tooth surface

Follow-up: 24 months

Dropout: no dropouts (additional info provided by the author)

Participants Number randomised: 75 children, 150 teeth (25 children helioseal + Aegis, 25 children helioseal F + he-
lioseal and 25 children Aegis + helioseal F)

Number analysed: 75 children, 150 teeth

Age: mean 4.88 years (range 4–7 years)

Sex: 36 boys and 39 girls

Mean dmP score: no information provided

Inclusion criteria: occlusal surfaces of fully erupted teeth with deep and retentive fissures, without
pre-existence of caries, sealants, fillings and developmental defects, in healthy co-operative children
aged 4–7 years

Exclusion criteria: no information provided

Baseline caries risk: no information provided

Interventions 3 treatment arms

Unal 2015 
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• Amorphous calcium phosphate-containing resin-based sealant (Aegis, Bosworth co, Luciana, USA) vs
non-fluoride resin-based sealant (Helioseal, Ivoclar Vivadent, Germany)

• Fluoride-containing resin-based sealant (Helioseal F, Ivoclar Vivadent, Germany) vs non-fluoride resin-
based sealant (Helioseal, Ivoclar Vivadent, Germany)

• Amorphous calcium phosphate-containing resin-based sealant (Aegis, Bosworth co, Luciana, USA) vs
fluoride-containing resin-based sealant (Helioseal F, Ivoclar Vivadent, Germany)

All materials sealants were placed under isolation with cotton rolls and saliva ejector. There is no men-
tion on etchant used. All were cured with LED curing light.

Co-intervention: all children and parents were informed about satisfactory oral hygiene procedures
and dietary advice was also given.

Outcomes Primary outcomes

• Sealant retention measured as successful in case of fully retained or a partially lost sealant not involv-
ing a susceptible fissure and failure in case of partially lost sealant involving a susceptible fissure and
completely lost sealants

• Marginal discolouration

• Marginal integrity

• Incidence of caries on occlusal surfaces

Caries diagnostic criteria: visual and tactile

Notes Funding: none (additional information provided by the author)

Trial register: not registered (additional information provided by the author)

Inter-evaluator consistency: examiners were calibrated. Kappa scores were 0.87 for retention, 0.92 for
marginal discolouration and 0.92 for marginal adaptation

Sample size: calculated (additional information provided by the author)

Notes: sealants were placed by different operators who were students

Personal communication: Murat 2019

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quotes: "The 75 children were randomly divided into three group (n-25)."

"Aegis and Helioseal were randomly applied in a split mouth design on
mandibular second primary molars."

Comment: additional information provided by author was unclear.

Allocation concealment
(selection bias)

Unclear risk Comment: additional information provided by the author that allocation con-
cealment was done, but no information on how it was done.

Blinding of participants
and personnel (perfor-
mance bias)-Participants

Low risk Comment: additional information provided by author – participants were
blinded.

Blinding of participants
and personnel (perfor-
mance bias)- Operator

Low risk Comment: additional information provided by author – operator was blinded.

Blinding of outcome as-
sessment (detection bias)

Low risk Comment: additional information provided by author – assessor was blinded.

Unal 2015  (Continued)
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All outcomes We classified this as low risk of bias as Helioseal and Helioseal F are similar in
appearance and difficult to be differentiated clinically.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comment: additional information provided by author – no dropouts.

Selective reporting (re-
porting bias)

Low risk Comment: all prespecified outcomes reported.

Other bias Low risk No evidence of any other bias.

Unal 2015  (Continued)

AAPD: American Association of Pediatric Dentistry; ART: atraumatic restorative treatment; BASCD: British Association for the Study
of Community Dentistry; dF: decayed filled primary teeth; dmF: decayed missing filled primary teeth; DMFT: decayed missing filled
permanent teeth; GIC: glass ionomer; ICDAS: International Caries Detection and Assessment System; LED: light-emitting diode; RCT:
randomised controlled trial; SD: standard deviation; World Health Organization.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alvesalo 1975 Not a randomised controlled trial.

Bakhshandeh 2015 Sealant was placed on cavitated caries in dentin on occlusal surface of primary molars.

Borges 2011 The study compared sealants with composite restoration on primary teeth on non-cavitated denti-
nal caries.

Buonocore 1970 Not a randomised controlled trial.

Buonocore 1971 Not a randomised controlled trial.

Cline 1979 Not a randomised controlled trial. Study did not have a control group.

Cogo 2009 Not a randomised controlled trial.

Dias 2018 Flowable resin was used as sealant to seal cavitated dentinal caries.

Duggal 1997 The study investigated the effects of different etching times on the retention of sealants on primary
and permanent molars and did not have a control group.

Going 1976 Not a randomised controlled trial.

Hesse 2014 Sealant was placed on cavitated caries in dentin on occlusal surface of primary molars.

Honkala 2015 The study compared sealants with fluoride varnish.

Jing 2019 The study compared the effect of fluorine protective paint used with sealant.

Luoma 1973 Not a randomised controlled trial.

Maher 2013 This study compared the effectiveness of different types of etchant on retention of sealants.

Poulsen 1979 This study compared the isolation method on retention of a single fissure sealant.
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Study Reason for exclusion

Provenzano 2010 Not a randomised controlled trial.

Rajic 2000 Not a randomised controlled trial.

Raucci-Neto 2015 Randomisation was systematic.

Richardson 1977 Not a randomised controlled trial.

Siripokkapat 2018 Randomisation was systematic.

Tang 2018 Not a randomised controlled trial. Study did not have a control group.

Vrbic 1983 Not a randomised controlled trial.

Vrbic 1986 Not a randomised controlled trial.

Vrbic 1999 Not a randomised controlled trial. The study compared the sealant retention between primary and
permanent molars.

Zhang 2008 This study compared effectiveness of different types of etchant on retention of sealant.

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Four sealing materials combined with self-etched adhesive system used as pit and fissure

Methods RCT with parallel design, follow-up 12 months

Participants Health children aged 3–5 years with 4 second deciduous molars with deep fissures or fissure with
signs of early caries

Interventions Resin-based sealant, flowable composite resin, glass-ionomer cement and glass-ionomer protec-
tive film

Outcomes Survival rate and caries prevention rate

Starting date September 2018

Contact information Dr Luo Yu, Stomatological Hospital of Kunming Medical University, China

Notes  

ChiCTR1800016351 
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Comparison 1.   Resin-based sealant versus no sealant

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Incidence of caries at 12 months 1   Odds Ratio (IV, Fixed, 95%
CI)

Totals not selected

1.2 Incidence of caries at 24 months 1   Odds Ratio (IV, Fixed, 95%
CI)

Totals not selected

 
 

Analysis 1.1.   Comparison 1: Resin-based sealant versus no sealant, Outcome 1: Incidence of caries at 12 months

Study or Subgroup

Chabadel 2021

log[OR]

0.1899

SE

0.6024

Odds Ratio
IV, Fixed, 95% CI

1.21 [0.37 , 3.94]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours resin-based sealant Favours no sealant

 
 

Analysis 1.2.   Comparison 1: Resin-based sealant versus no sealant, Outcome 2: Incidence of caries at 24 months

Study or Subgroup

Chabadel 2021

log[OR]

-0.2718

SE

0.3164

Odds Ratio
IV, Fixed, 95% CI

0.76 [0.41 , 1.42]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours resin-based sealant Favours no sealant

 
 

Comparison 2.   Glass ionomer-based sealants versus no sealants

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Incidence of caries at different
follow-up

2   Odds Ratio (IV, Fixed, 95% CI) Totals not selected

2.1.1 6-month follow-up 1   Odds Ratio (IV, Fixed, 95% CI) Totals not selected

2.1.2 12- to 30-month follow-up 2   Odds Ratio (IV, Fixed, 95% CI) Totals not selected
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Analysis 2.1.   Comparison 2: Glass ionomer-based sealants versus
no sealants, Outcome 1: Incidence of caries at di<erent follow-up

Study or Subgroup

2.1.1 6-month follow-up
Joshi 2019

2.1.2 12- to 30-month follow-up
Chadwick 2005 (1)
Joshi 2019 (2)

log[OR]

-3.4876

-0.0327
-3.4176

SE

1.5196

0.2216
0.7712

Odds Ratio
IV, Fixed, 95% CI

0.03 [0.00 , 0.60]

0.97 [0.63 , 1.49]
0.03 [0.01 , 0.15]

Odds Ratio
IV, Fixed, 95% CI

0.001 0.1 1 10 1000
Favours glass ionomer sealant Favours no sealantFootnotes

(1) Follow-up was between 12 and 30 months
(2) 12 month follow-up

 
 

Comparison 3.   Glass ionomer sealants versus resin-based sealants

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Retention of sealants at 24
months

1   Odds Ratio (IV, Fixed, 95% CI) Totals not selected

3.1.1 24 months 1   Odds Ratio (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 3.1.   Comparison 3: Glass ionomer sealants versus resin-
based sealants, Outcome 1: Retention of sealants at 24 months

Study or Subgroup

3.1.1 24 months
Ganesh 2006

log[OR]

-1.601069663

SE

0.29815587

Odds Ratio
IV, Fixed, 95% CI

0.20 [0.11 , 0.36]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours resin-based sealant Favours glass ionomer sealant

 
 

Comparison 4.   Autopolymerised sealant versus light polymerised sealant

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Incidence of caries at 24–36
months

1   Odds Ratio (IV, Fixed, 95%
CI)

Totals not select-
ed

Sealants for preventing dental caries in primary teeth (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

54



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Retention of sealants at 24–36
months

1   Odds Ratio (IV, Fixed, 95%
CI)

Totals not select-
ed

 
 

Analysis 4.1.   Comparison 4: Autopolymerised sealant versus light
polymerised sealant, Outcome 1: Incidence of caries at 24–36 months

Study or Subgroup

Hotuman 1998

log[OR]

-0.553385

SE

0.681935651

Light polymerised sealant
Total

51

Autopolymerised sealant
Total

51

Odds Ratio
IV, Fixed, 95% CI

0.58 [0.15 , 2.19]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours autopolymerised sealant Favours light polymerised sealant

 
 

Analysis 4.2.   Comparison 4: Autopolymerised sealant versus light
polymerised sealant, Outcome 2: Retention of sealants at 24–36 months

Study or Subgroup

Hotuman 1998

log[OR]

-0.37995

SE

0.378553745

Light polymerised sealant
Total

52

Autopolymerised sealant
Total

52

Odds Ratio
IV, Fixed, 95% CI

0.68 [0.33 , 1.44]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours light polymerised sealant Favours autopolymerised sealant

 

 

A P P E N D I C E S

Appendix 1. Cochrane Oral Health's Trials Register search strategy

Cochrane Oral Health's Trials Register is available via the Cochrane Register of Studies. For information on how the register is compiled,
see oralhealth.cochrane.org/trials.

1. MESH DESCRIPTOR Pit and Fissure Sealants

2. ((resin* or fissure* or dental or compomer or tooth or composite* or "glass ionomer" or glassionomer or cyanoacrylate* or methacrylate
or BIS-GMA* or dimethacrylate* or "light activat*" or fluorid* or "chemical* cure*" or "light cure*" or GIC* or Giomer*) and seal*)

3. #1 or #2

4. MESH DESCRIPTOR Child EXPLODE ALL

5. (child* or adolescen* or teen* or pediatric or baby or babies or toddler* or pre-school or "pre school" or infant* or paediatric or minor*
or (immature NEAR5 teeth))

6. MESH DESCRIPTOR Tooth, Deciduous

7. ((tooth or teeth) NEAR2 (primary or deciduous or milk*))

8. #4 or #5 or #6 or #7

9. #3 and #8

Appendix 2. Cochrane Central Register of Controlled Clinical Trials (CENTRAL) search strategy

1. MESH DESCRIPTOR Pit and Fissure Sealants

2. ((resin* or fissure* or dental or compomer or tooth or composite* or "glass ionomer" or glassionomer or cyanoacrylate* or methacrylate
or BIS-GMA* or dimethacrylate* or "light activat*" or fluorid* or "chemical* cure*" or "light cure*" or GIC* or Giomer*) and seal*)

3. #1 or #2

4. MESH DESCRIPTOR Child EXPLODE ALL

5. (child* or adolescen* or teen* or pediatric or baby or babies or toddler* or pre-school or "pre school" or infant* or paediatric or minor*
or (immature NEAR5 teeth))
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6. MESH DESCRIPTOR Tooth, Deciduous

7. ((tooth or teeth) NEAR2 (primary or deciduous or milk*))

8. #4 or #5 or #6 or #7

9. #3 and #8

Appendix 3. MEDLINE Ovid search strategy

1. "Pit and Fissure Sealants"/
2. ((resin$ or fissure$ or dental or compomer or tooth or composite$ or "glass ionomer" or glassionomer or cyanoacrylate$ or methacrylate
or BIS-GMA$ or dimethacrylate$ or "light activat$" or fluorid$ or "chemical$ cure$" or "light cure$" or GIC$ or Giomer$) adj seal$).mp.
3. 1 or 2
4. exp Child/
5. (child$ or adolescen$ or teen$ or pediatric or baby or babies or toddler$ or pre-school or "pre school" or infant$ or paediatric or minor
$ or (immature adj5 teeth)).mp.
6. Tooth, deciduous/
7. ((tooth or teeth) adj2 (primary or deciduous or milk$)).mp.
8. or/4-7
9. 3 and 8

The above subject search was linked with the highly sensitive search strategy designed by Cochrane for identifying randomised controlled
trials and controlled clinical trials in MEDLINE (as described in Lefebvre 2020, box 3c).

1. randomized controlled trial.pt.
2. controlled clinical trial.pt.
3. randomized.ab.
4. placebo.ab.
5. drug therapy.fs.
6. randomly.ab.
7. trial.ab.
8. groups.ab.
9. or/1-8
10. exp animals/ not humans.sh.
11. 9 not 10

Appendix 4. Embase Ovid search strategy

1. “Fissure sealant”/

2. ((resin$ or fissure$ or dental or compomer or tooth or composite$ or "glass ionomer" or glassionomer or cyanoacrylate$ or methacrylate
or BIS-GMA$ or dimethacrylate$ or "light activat$" or fluorid$ or "chemical$ cure$" or "light cure$" or GIC$ or Giomer$) adj seal$).mp.

3. 1 or 2

4. exp Child/

5. (child$ or adolescen$ or teen$ or pediatric or baby or babies or toddler$ or pre-school or "pre school" or infant$ or paediatric or minor
$ or (immature adj5 teeth)).mp.

6. “deciduous tooth”/

7. ((tooth or teeth) adj2 (primary or deciduous or milk$)).mp.

8. or/4-7

9. 3 and 8

The above subject search was linked with the highly sensitive search strategy designed by Cochrane for identifying randomised controlled
trials and controlled clinical trials in Embase (as described in Lefebvre 2020, box 3e).

1. Randomized controlled trial/

2. Controlled clinical study/

3. random$.ti,ab.

4. randomization/

5. intermethod comparison/

6. placebo.ti,ab.

7. (compare or compared or comparison).ti.

8. ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.

9. (open adj label).ti,ab.
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10.((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.

11.double blind procedure/

12.parallel group$1.ti,ab.

13.(crossover or cross over).ti,ab.

14.((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or participant
$1)).ti,ab.

15.(assigned or allocated).ti,ab.

16.(controlled adj7 (study or design or trial)).ti,ab.

17.(volunteer or volunteers).ti,ab.

18.human experiment/

19.trial.ti.

20.or/1-19

21.random$ adj sampl$ adj7 ("cross section$" or questionnaire$1 or survey$ or database$1)).ti,ab. not (comparative study/ or controlled
study/ or randomi?ed controlled.ti,ab. or randomly assigned.ti,ab.)

22.Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or randomi?ed controlled.ti,ab.
or control group$1.ti,ab.)

23.(((case adj control$) and random$) not randomi?ed controlled).ti,ab.

24.(Systematic review not (trial or study)).ti.

25.(nonrandom$ not random$).ti,ab.

26."Random field$".ti,ab.

27.(random cluster adj3 sampl$).ti,ab.

28.(review.ab. and review.pt.) not trial.ti.

29."we searched".ab. and (review.ti. or review.pt.)

30."update review".ab.

31.(databases adj4 searched).ab.

32.(rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or cats or dog
or dogs or cattle or bovine or monkey or monkeys or trout or marmoset$1).ti. and animal experiment/

33.Animal experiment/ not (human experiment/ or human/)

34.or/21-33

35.20 not 34

Appendix 5. US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) search strategy

Expert search:

(tooth AND (resin OR fissure OR dental OR compomer OR composite OR "glass ionomer" OR glassionomer OR cyanoacrylate OR
methacrylate OR BIS-GMA* OR dimethacrylate OR "light activated" OR fluoridated OR "chemical cure" OR "light cure" OR GIC* OR Giomer)
AND (sealant OR seal))

Appendix 6. World Health Organization International Clinical Trials Registry Platform search strategy

(tooth AND resin AND seal* OR tooth AND fissure AND seal* OR tooth AND dental AND seal* OR tooth AND compomer AND seal* OR tooth
AND composite AND seal* OR tooth AND "glass ionomer" AND seal* OR tooth AND glassionomer AND seal* OR tooth AND cyanoacrylate
AND seal* OR tooth AND methacrylate AND seal* OR tooth AND BIS-GMA* AND seal* OR tooth AND dimethacrylate AND seal* OR tooth AND
"light activated" AND seal* OR tooth AND fluoridated AND seal* OR tooth AND "chemical cure" AND seal* OR tooth AND "light cure" AND
seal* OR tooth AND GIC* AND seal* OR tooth AND Giomer AND seal*)

H I S T O R Y

Protocol first published: Issue 3, 2018

C O N T R I B U T I O N S   O F   A U T H O R S

DraFing of the protocol: PR, AR, PS, BF, SN, KM, PF, CZ, TW.

Screening trials: PR, AR, PS, BF.

Study selection: PR, AR, BF, PS, CZ, PF.

Data extraction: PR, AR, PS, BF.
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Assessment of risk of bias: PR, CZ, TW.

Data analysis: CZ, TW.

DraFing of the review: PR, AR, PS, BF, PF, CZ, TW.

D E C L A R A T I O N S   O F   I N T E R E S T

PR: none.

AR: none.

PS: none.

BF: none.

SN: none.

PF: none. Dr Fee is a clinical advisor with Cochrane Oral Health.

CZ: none.

TW: none. Professor Walsh is a Statistical Editor with Cochrane Oral Health.
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Internal sources

• SEGi University, Malaysia

Provided fund for training in 'Writing a Protocol for Cochrane Systematic Reviews'

• The University of Manchester, Manchester Academic Health Sciences Centre (MAHSC) and NIHR Manchester Biomedical Research
Centre, UK

Support to Cochrane Oral Health

External sources

• National Institute for Health Research (NIHR), UK

This project was supported by the NIHR, via Cochrane Infrastructure funding to Cochrane Oral Health. The views and opinions expressed
herein are those of the review authors and do not necessarily reflect those of the Evidence Synthesis Programme, the NIHR, the National
Health Service, or the Department of Health and Social Care.

• Cochrane Oral Health Global Alliance, Other

The production of Cochrane Oral Health reviews has been supported financially by our Global Alliance since 2011 (ohg.cochrane.org/
partnerships-alliances). Contributors over recent years have been: British Association for the Study of Community Dentistry, UK; British
Society of Paediatric Dentistry, UK; the Canadian Dental Hygienists Association, Canada; Centre for Dental Education and Research at
All India Institute of Medical Sciences, India; National Center for Dental Hygiene Research & Practice, USA; New York University College
of Dentistry, USA; NHS Education for Scotland, UK; Swiss Society for Endodontology, Switzerland.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We had planned to conduct subgroup analyses based on sealant type. Instead we opted to present diAerent sealant types as separate
comparisons (Ramamurthy 2018).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Dental Caries  [prevention & control];  Dentition, Permanent;  Fluorides;  *Pit and Fissure Sealants  [therapeutic use];  Tooth, Deciduous

MeSH check words

Adolescent; Child; Humans
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